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ELECTRIC EXPRESS TRAINS. 


EVERYONE who appreciates literature of the Jules Verne 
order, with its attractive dreams based on a modicum of 
scientific fact, must, at some time or other, have taken 
thought unto himself in regard to the appsrent ease and 
advantages of ruaning express railway trains at 150 miles 
an hour by means of electricity; we plead guilty ourselves, 
but also plead calm and modified afterthought in mitigation 
of the offence. 

The editor of the new English edition of the Engineering 
Magazine must, however—one would imagine—have been 
badly attacked by this fever of the brain, for he not only 
invites Prof. Forbes to open the firat number with an article 
upon the application of electric power on trunk line rail- 
ways, but publishes further on in the same issue another 
article by two engineers of lesser repute, entitled — The 
Enormous Possibilities of Rapid Electric Travel.” The 
latter is the first of a short series, and deals with a proposed 
electric high speed line between New York and Philadelphia. 

Prof. Forbes’s article might be dismissed in a few words, 
and as a matter of fact, it is fair criticism to say that he 
does not really touch upon the subject at all. Beginning 
with historical references to the Sprague line installed at 
Richmond (not in the year 1878, uccording to Prof, Forbes, 
but in 1887, to the best of the writer’s memory), he gives a 
rechauffé of his own past remarks in public with an effort to 
make them appear prophetic ; then follows a brief account 
of the Niagara Falls line, with a moral concerning the use 
of water-power and transmission of energy in these words: 
“Tt can be proved that if the railway companies of Scotland 
were to combine to work their trunk lines by means of elec- 
tric locomotives, the electric current being developed by the 
water power which exists in that country, then the whole of 
that service might be carried on without the use of steam 
locomotives.” . 

Apart from this important ‘conclusion—that x = a—there 
is here really one of the best examples that could be cited of 
the cheerful and easy manner in which irresponsible engi- 
neers throw steam locomotives on the scrap heap, and substi- 
tute electric /ocomotives—as though the question of these 
latter versus electric motor cars had not even been debated, 
much less temporarily settled in favour of motors upon all 
the cars for express railway work. Prof. Forbes denies, next, 
that “the efficiency of an electric system renders the con- 
sumption of coal with stationary engines about as great as 
with locomotives.” Efficiency here ought surely to read 
“inefficiency;” moreover, the professor is wrong in his 
denial, for on the average there isn’t a half pound of coal per - 
H.P. to choose between electric traction and steam locomo- 
tion in regard to fuel consumption. The cost of coal is, more- 
over, not the ‘most important item in railway, working; 
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saving in labour will prove a much greater argument for 
electric traction where it can be shown to exist. 
Descriptions of the Baltimore Tunnel line, the Nantasket 


Beach Railway (really a light railway), the Liverpool Over- . 
head, and the City and South London lines then follow, with 


@ comparison in working expenses between the latter and the 
Metropolitan District. Prof. Forbes does not claim for 
himself the superior merits of operation upon the Liverpool 
and South London lines, but he speaks of the “good quality 


‘of track” on the former, doubtless forgetting that the small 


losses might even have been less with the provision of 
suitable copper rail bonds instead of iron wire and riveted 
joints ! 
Prof. Forbes then goes on to speak of more general 
matters; so far, there is little or nothing concerning trunk 
line traction. He criticises unfavourably the rotary trans- 
former, though that need not make us despair, for he says : 
“T have prepared the designs for a transforming and com- 
mutating machine, free from all the defects referred to, which 
can be mannfactured at small cost.” This appliance is sure 
to be ingenious and clever: all Prof. Forbes’s devices 


‘are, but they don’t, somehow, come into every-day practical 


use. 
After wide experience and a laborious study of the 
whole question, he considers that, as a rule, electric loco- 
motives with the power developed by steam would when 
properly carried out be cheaper than steam railroads up to a 
distance of 40 or 50 miles from the power station. A bare 


ipse dixit like this has no great value, especially when the 


entire service of a railroad—goods and passengers—is all 
lumped together in such a vague and general statement, 
The rest of Prof. Forbes’s remarks might serve for a leading 
article in any daily paper which can pose as an authority in 
a general way upon subjects of whose details it is profoundly 
ignorant. He cannot, at any rate, have studied the subject 
with great exactness when he says that the system of putting 
motors upon all the cars of a train is only applicable to a 
trunk line about to be constructed in total independence of 
existing railroads, and the only chance for electric traction 
on trunk lines is by means of locomotives. Such a patch- 
work idea (which appears to have created the Heilmann 
locomotive) has no solid basis for trunk line working : the 
folly of it is shown in the traces, even now visible, of stage 
coach characteristics transferred to railway trains. It pays 
best to make a change more completely in form, though not 
in volume, and electric railway working will flourish best if 
introduced according to designs best fitted for the special 
purpose, rather than for prevailing conditions. But then a 
steam railway rolling stock need not all be thrown away 
because an experimental electric service runs in between the 
steam trains, and seeing that motor cars possess more advan- 
tages on the whole than locomotives, why use the latter at 
all? The greater the form of change the more will the 
public observe it. 

. The other article in this issue of the Engineering Magazine 
deals in a much more practical and detailed fashion with a 
proposed line for high speed service, as to:‘which all that need 
be said is, that there are really no technical or serious engi- 


- neering objections or obstacles to the building equipment 


and operation of such a line, but “le jeu, vaut-il la 
chandelle?” If sufficient highly paid traffic can be secured ; 
if, that is, business men and others will pay increased fares 


or travel oftener at current fares on lines that save them half 
their time of travel (by doubling the speed), then there is 
every good reason for building high speed lines with fair 
prospects of success. 


eatin, iaiih WE believe it is a general stipulation in 
English Trolley American tramway specifications that the 
wes trolley wire should stand a breaking strain 

of 30 tons per square inch. To some extent consulting engincers 
in this country are insisting upon a similar strength; but it 
is questionable, not only whether 30 tons is necessary, but 
whether that figure is ever obtained in ordinary practice, 
From some recent tests carried out on both Haglish and 
American trolley wires, it would appear that the average test 
is about 23 tons per square inch, as will be seen from the 
following :— 


EnGuisH 
Tons per square inch, 


AmERICAN WIRE. 


It would, at any rate, appear that some of the American wire 
sent to this country is a long way short of 30 tons per square 
inch, though it would no doubt withstand all the strains that 
are likely to be put upon it in practice. 


WirTHovT precise knowledge of the other 
Cable Companies side of the question, we reproduce a para- 
graph from the Review of the River Plate 
of September 29th last. The paragraph seems to be 
inspired by those whose interests will be damaged. How 
far it is wise for private undertakings to quarrel with 
a Government, the managers of these enterprises ought 
doubtless to be the best judges, unless the vanity of a 
supposed power blinds them, and causes them to act as 
if others were equally blind. The Galveston Company 
is referred to, in this diplomatic paragraph, as the trusted 
child of the Argentine Government. Without further evi- 
dence than the paragraph, we cannot determine whether the 
rebellious infant or the trusted one is the more deserving of 
public sympathy. In family circles the naughty child has 
most attention, and this attention is generally devoted to 
corrective measures. Families and communities do not differ 
much in their dealings with situations; families enforce 
isolation for a period on transgressors, 80 do communities; 
families place restrictions on the troublesome, so do communi- 
ties. Perhaps the action of the Argentine Government is 
disciplinary, and if it is only this, it has our commendation. 
The paragraph reads :— 
In the Post and Telegraph section of the Budget for the coming 
year, Art. 16 reads :—" Every international message which, to reach 
its destination, has to pass over any telegraph line which has exclu- 
sive privileges in neighbouring countries, will pay as transmission due 
for receipt or transit through the country the sum of $1 paper per 
word.” This, then, is the method in which Dr. Carlés means to. go 
for the Western Brazilian, having failed to reach them by his arbi- 
trary act in closing up the offices of the River Plate Telegraph Com- 
pany. The Western Brazilian has privileges from the Brazilian 
Government, and should the clause become law, we shall expect to 
see the Brazilian Government take energetic steps in the matter. 
There is also another side to the question, which is, that it would 
favour to a very great extent the Galveston Company, which Dr. 
Carlés, from his past behaviour, has evidently taken under his patro- 
nage. 
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ELECTRIC EARTH CURRENTS VIEWED 
ASTRONOMICALLY. 


By ARTHUR E. COTTERELL. 


(Continued from page 528.) 


In the first place we have the acknowledged fact that the 
earth isa huge magnet. Enormous, indeed, are its propor- 
tions when judged from our limited earthly power of com- 

rison, but infinitesimally small when gauged with the 
imensions of the unfathomable abyss of space. Nevertheless 
certain it is that there is a magnet of considerable proportions 
revolving round the polar axis of the earth; an axis to 
which it, the magnet, is set eccentrically. 

If, now, we suppose that the earth is rotating in another 
magnetic field or in reasonable proximity to some other body 
either permanently magnetic or capable of magnetic influence, 
then, indeed, have we some reasonable grounds for expecting 
that there will be some shifting or cutting of the lines of 
force, and consequently variations in the strength of the 
earth’s magnetism. 

Take, for example, the case of the moon which is known 
to contain a considerable ‘quantity of iron, and probably has 
definite magnetic polarities of its own, though, as we have 
seen, the latter is not absolutely necessary to the argument, 
Now, the earth in its daily rotation presents each side to 
the moon, or, more correctly speaking, does so in 24 hours 
50 minutes allowing for the revolution of the moon. As has 
been stated, the magnetic poles are eccentric tothe geographical 
e and hence it is that in the earth’s rotation at various 

ours of the day the magnetic polee are varying their 
distance from the moon, so that we may have, as it were, 
a magnet rotating within the influence of either another 
magnet, or of a mass of iron which is capable of affecting the 
earth’s magnetism. Of course, there would be times when 
the moon’s influence would vary owing to altered distance in 
other respects, such as for example when in perigee or 
apogee, which are the shortest and longest radii of orbit 
respectively, but such influences would be likely to cause 
differences of intensity of influence only. Again it is known 
that the moon always presents the same face to the earth 
because its rotation coincides with its revolution, 27} days, 
and, therefore, we can dismiss any question of variation 
through Innar rotation, even though the moon be possessed 
of magnetism and that placed in any degree of eccentricity. It 
might appear that a distance of, roughly speaking, 240,000 
miles is too enormous a space to bridge across and expect strik- 
ing influence, but it must be remembered that the distance is 
not great comparatively. Taking the earth’s diameter roughly 
at 8,000 miles, we find that the proportion of the whole 
earth to the field of this suggested influencing body is as 1 to 
30 only, and again, when we reflect on the moon’s enormous 
pre in creating the tides and compare this action with the 
eebleness of earth currents, we cannot help but admit that 
we are very modest in estimating the power of maguetism as 
against gravitation. 

Next in order, though perhaps from its primary import- 
ance in the solar system, we ought to have considered it 
first ; we will examine the possibilities of the sun’s action. 

It has already been stated that magnetism is affected by 
heat and, therefore, the suggestion naturally arises that the 
great source of light and heat is the one to which we must 
look. No doubt the sun does affect terrestrial magnetism in 
an important degree, and in this connection we shall do well 
to remind ourselves that coincident with important sun 
spots and solar disturbances, there have been noticed electric 
and magnetic storms of exceptional violence, indeed it may 
be more emphatically stated that they are absolutely con- 
lemporaneous. 

_ Moreover, it should be remembered that those very 
interesting phenomena known as the “Aurora borealis,” 
coincide in respect to the most brilliant displays with the 
Periodic occasions of exceptional solar activity, and in this 
Connection the question — arises as to whether such 
phenomena may not be due to the exhibition of magnetic 
lines of force under certain atmospheric conditions of 
influence. In considering how far the sun may affect 
terrestrial ism and its natural consequence, “earth 
currents,” we must not overlook the fact that the great centre 


of our solar system is placed at an enormous distance as 
compared, for instance, with the moon, nevertheless we 
cannot hide from ourselves the effects above-mentioned, nor 
must we overlook the important fact that, whatever the 
action of the sun may be, its effects must be periodic even as 
we know that the phenomena of night and day. And after 
all the question of distance offers no bar when we reflect on 
the enormous power of our great and glorious governing 

here. Analogies surely are needless for can we not read 
them in every incident in nature. 

And once more, if we apply the question of magnetic 
elements, do we not find = ens the aid of spectrum 
analysis that there is an enormous mass of iron in the sun ? 
and who shall even dare to say that the great globe himeelf 
may not have a magnetic polarity like unto our earth though 
of vastly greater proportions? Granting either this or 
remembering the sun’s enormous heat-giving power, it 
requires us only to remember the axial rotation of the earth 
to conjure up a direct and wonderfully simple system of 
magnetic variation, a veritable dynamo. 

Such thoughts, such questions as these, however, only whet 
our appetites for wider speculations and we naturally ask 
ourselves whether this wondrous magnetism, this mighty and 
etherial electricity, does not deers: the whole universe, the 
superb vault of the heavens, the mighty realms of space. At 
such a juncture I feel strongly imbued with the force and 
depth of a remark so eloquently expressed by the late Mr. 
Willoughby Smith, which occurs in one of his able and 
masterly electrical papers on the subject of “ Indi tion and 
Conduction.” He has said “ Whilst writing on subjects of 
this kind how difficult it is to prevent the imagination from 
taking possession of the pen and often carrying it far beyond 
the control of apparent reason. Often whilst engaged in 

reparing this paper, my thoughts have irresistably wandered 
ar and wide even from the terrestrial to the celestial worlds.” 

Whatever may have been passing through the mind of him 
who wrote those lines we shall never know, for his voice is 
hushed, his hand is still for ever, but his words remain with 
us, and the author cannot help but feel that the keynote 
which was struck uniting at once the whole realms of space 
can in no way be more rationally applied than in solving the 
problem which is the subject of this article. 

We have briefly considered that great orb which controls 
the daily and yearly peregrinations of this earth of ours, and 
we have equally briefly discussed the possible effects due to 
the proximity of that lunar sphere which is our satellite and 
companion through our wondrous and mighty orbital journey, 
but these only remind us that there are “other worlds than 
ours.” Can it be that there are some disturbances due to 
the influence of those other planets which complete our solar 
system. The question naturally arises, but it is hardly 
likely that their influences are more than those of “-varia- 
tion,” on account of the extreme “irregularity of their regu- 
larity,” if they may be so expressed. 

Having thus, for the present, explored however slightly 
the solar system, let us transport ourselves in imagination 
through the realm of and at a distance of some 
20,000,000,000,000 miles in s southerly direction, we shall 
find ourselves in the vicinity of a certain star (Alpha Cen- 
tauri), which is the nearest known star, but it is only one of 
the teeming thousands which form our glorious and vast 
sidereal system. The distances may be, and doubtless are, 
too great for us to perceive individual effects, but what shall 
we say of the collective influences of the whole host of the 
starry realms, which we shall do well to remember is com- 
prised of many orbs vastly more tremendous than even our 
sun himself. 

Is the whole universe pervaded with magnetism? A ques- 
tion so wide may well appal us, but the suggestion is, per- 
haps, difficult to resist. Can it be possible that magnetism 
and gravity have a closer affinity than is usually understood, 
and that all elements of nature are more or less magnetic? . 

We know that the earth and the other planets of the solar 
system are controlled in the area of their orbits by the gravi- 
tation of the sun. Oan it be that their respective planes 
are maintained within their very moderate degrees of fluctua- 
tion by some sort of universal magnetism ? 

Sach questions as these open up wide fields for tion; 
but to return to firmer ground, let us apply some facts which 
may help us to determine that which is not only possible, but. 

probable. 


505 
fair = 
} 
rain 
at it 
but 
and 
test 
the 
" 
wire 
mare 
that 
ther 
Plate 
be 
How 
with 
ught 
of a 
as 
sted 
the 
g of 
> 
1 to — 
iffer 
orce 
; 
uni- 
a 
jion. 
ming 
each 
xclu- 
due 
arbi- 
ilian 
to 
titer. 
ould 
| De. 
+ 


596 THE ELECTRICAL REVIEW. 5, 1097, 


{° We may summarise the possible cause of “ earth currents” 
under three alternative heads, out of which we must en- 
deavour to discern the true one. We have the action of the 
moon; we have the action of the sun; we have the action 
of the sidereal system, and the choice between these should 
not be difficult to make. 

There is a certain regular periodicity (according to Culley) 
in the direction and strength of earth currents, and it is by 
a comparison of the various periodicities of the varying 
positions of the earth in respect to the heavenly bodies 
mentioned that we may hope to. solve these interesting 
phenomena. 

As the periodicities of all these astronomical movements 
mentioned are different and well defined, we have a ready 
means of solving the problem. 

In the first place the lunar day is 24 hours and 50 minutes. 
In the second place the solar day is of 24 hours’ duration ; 
while in the third place the sidereal day is 23 hours 56 minntes. 
With these facts before us it would appear, therefore, only 
necessary to consider the actual time, duration and direc- 
tion of the “earth currents” at various parts of the globe 
in order to determine the influencing force. Before doing 
80, however, it may, perhaps, be as well to at once dismiss 
the sidereal system from our suppositions in respect of the 
direct cause of diurnal currents, because, notwithstanding 
any influence which it may possess in questions of the direc- 
tion of terrestial magnetism, it is certain that the enormous 
distances are too great to have any important daily effect of 
variation in the direction of the currents. That this must 
be so will be at once apparent from the following considera- 
tion, viz., the nearest known star (Alpha Centauri), is 
situated, as already stated, about 20,000,000,000,000 miles 
distant from our earth, a distance so great that even light 
itself requires somewhere about four years and four months 
to traverse. Besides, if we suppose that a person was placed 
on the star and was looking towards us, then the whole radius 
of the earth’s orbit round the sun, viz., nearly 93,000,000 
miles, would be hidden by a thread ;',th of an inch diameter 
held at 650 feet from the eye. How utterly imperceptible, 
therefore, would our globe be, and how much more so the 
rotation of its magnetic polarity which we must remember 
is confined within quite limited latitudes of the globe itself. 

The area of daily rotation under the sidereal system would 
be absolutely ineffectual and impotent. The direction of 
the earth’s magnetic polarity might be slightly affected, how- 
ever, in a manner to which reference will be found later on. 

It will be well, now, to refer to certain statements made 
by Calley in his “ Handbook of Telegraphy,” the same work 
from which the text, as it were, of this article has been 
quoted. 

In speaking of specific results, he remarks that the cur- 
rents at Valentia, Ireland, on the Atlantic cables are westerly 
from 6.30 am. to 9.30 a.m., and also W. from 2.30 p.m. 
to 10.80 p.m., being easterly the rest of the day. The 
westerly maximum is at 4.30 p.m., when the currents are 
—, and the easterly maximum is at noon, when the currents 
are +. Information of this character is of the utmost 
importance, and it will be the endeavour of the author to 
show that such clearly defined results tend to support an 
astronomical theory. If these effects are noted over a whole 
year, and found to be constant, then it is absolutely certain 
that the coincidence with the solar day renders it clear that 
the sun is the influencing body. If, however, future tests 
— that there is a variation in the periods of intensity and 

irection, then we must look to the moon’s action, or to the 
combined action of the sun and moon together. 

In the light of Culley’s very definite statement, we may 
well consider the very probable action of the earth’s rotation 
in conjunction with the sun, viz. : 

In order to examine the relative positions of the earth’s 
magnetism in this connection, the author resorted to a simple 
and handy experiment, which was to take a square of card- 
board of moderate dimensions, about 12 inches across, 
though the size is, of course, immaterivl, and in the centre 
to sketch out longitudinal and latitudinal lines of the 
northern hemisphere, and on this hemisphere, or more 
correctly spaking, planesphere, were then marked the 
relative positions of the north and south magnetic poles 
respectively. The proper positions of the termini of the 
Atlantic cable at Valentia and Newfoundland were then duly 
marked and joined by a.line. A dial divided into} 24 hours 


was next drawn on the margin outside the-periphery of the 
a and this: latter was then cut from out of the 


(To be concluded.) 


MUSCULAR ELECTRICITY. 


By J. WRIGHT. 


(Continued from page 554.) 
A FURTHER investigation, showing the negative variation of 
electrotonic currents and the positive variation of polarising 
currents known as “ polarisation increment,” is represented 


Fia. 11. 


in fig. 11, where a is an induced current excitation, B is the 
electrotonic circuit, and c the constant current or polarising 
current excitation. Tne ffect of exciting the nerve at 4, 
while electrotonic currents resulting from a polarising current 
at c are passing, is to incr-ase the intensity of the polarising 
current, and diminish that of the electrotonic current. 
Another interesting effect, termed by physiologists the 
“ paradoxical contraction,” is represented in fig. 12, where 4 


Fia. 12. 


is a nerve, isolated from the spinal cord, and attached to a 
muscle, 8B. C is a branch of this nerve, and D an induced 
current excitation. If the extremity of the branch nerve be 
stimulated, as shown either by an induced or constant cnr- 
rent, the stimulus will be transmitted to the main nerve 
branch at A, which will in turn cause a contraction in the 
muscle, B. 

The phenomena previously alluded to, under the title of 
electrotonic alterations of excitability, are as follows :—Th« 
effect of the passage of a polarising current through a nerve 
is that the excitability will be increased near the cathode, and 
diminished in the vicinity of the anode. Again, if a teta- 
nising current be simultaneously with a polarising 


Fia. 13. Fia. 14. 


current, the effect of the fcrmer will be modified by the 
latter, being increased when the arrangenent is as at A, fig. 
13, and diminished when as at B. : : 
Now for the consideration of the changes electrical which 
take place in a muscle during contraction. For purposes 
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of experiment, some special kinds of non-polarisable elec- 
trodes have been devised. A diagram of one of these is 
shown in fig. 14. They consist of a cylindrical glass tube, 
a, sealed at the lower extremity with a plug of china clay, d. 
The tube is filled with a solution of sulphate of zinc which 
saturates the plug of clay and makes a conductor of it. The 
connecting wires, c, are attached to well amalgamated strips 
of metallic zinc, d, which are immersed in the solution, and 
the whole tube is — by a clamp, ¢. 

The electrodes of Du Bois Reymond, Burdon-Sandersop, 
and Von Fileischl, are on this principle. That of D’Arsonval 
is, however, slightly different, consisting, as before, of a glass 
tube; it contains a saline solution in which a silver rod is 
immersed in place of the zinc. The china clay plug is 
replaced by a plug of saturated thread, which makes contact 
ina similar manner. It may be of interest here to append 
the following table of comparative resistances :— 

Du Bois Reymond’s unpolarisable electrodes ... 10,000 w 

D’Arsonval’s silver electrodes... 100,000 ,, 

Frog’s gastrochemius ose 10,000 ,, 

Frog’s sciatic (1 cm.) 100,000 ,, 

Human skin (according to moisture) ... 1,000—100,000 ,, 

According to Hermann, the transverse resistance of nerve 
is five times as great as its longitudinal resistance; the 
transverse resistance of muscle is four to nine times as great 
as its longitudinal resistance. 

As regards the existence of natural currents in muscular 
tissue there are two conflicting theories. Du Bois Reymond’s 
is that natural currents do exist in normal muscle and nerve. 
Hermann, on the other hand, insists that they are caused by 
local injury or activity. We are not absolutely certain of 
the correctness of either theory, owing to the impossibility of 
obtaining isolated current readings direct from normal and 
uninjured muscle ; facts, however, are in favour of Hermann’s 
theory, as it is found that the less a muscle is injured in its 
preparation, the less its power of producing a current. 

o realise the existence of “ muscle currents,” as they are 
termed, a cylindrical or tapered muscle with parallel fibres is 
selected, and two such electrodes as those described in fig. 14 
are placed on its surface at certain distances apart. If the 
electrodes be connected with a sensitive galvanometer currents 
will be observed varying in intensity with the distance 
between the electrodes. The course of the currents in such 
a muscle is shown in fig. 15, which is a diagram of a section 
of such a muscle with the tendinous ends severed from the 


fia g 
d 


Fia. 15. 


trunk; a, 6, being an imaginary line or equator round the 
centre of the muscle, containing all points on the surface of 
the muscle midway between the two end sections. 

The strongest effects are obtained when one electrode 
makes contact at any pes: a, on the equator, a, 5, and the 
other at one of the end sections, c or d, and the directions of 
the currents are, as shown by the arrows, positive from the 
equator to the ends, so that the latter are negative relatively 
to the centre of the muscle, The currents between the 
equator and any nearer point than the end, such as ¢, are of 
lesser intensity the nearer the second electrode approaches the 
electrode. If two points of contact, f near the equator, and 
g at a distance from it, be selected, there is a slight current 
from the nearer point, f, to the farther g, which diminishes in 
intensity as the two electrodes are moved to points nearly 
equi-distant from the equator. A current also exists between 
& point on the circumference and the centre of any transverse 
section, as shown at A, c. 

Similar muscle currents may be obtained from a piece of 
muscle, of which the surface is artificial or sectional. They 
last some considerable time, and are supposed to be due to 


chemical action in the muscle. They are also dependent on 
the irritability of the muscle as they vanish with that pro- 


perty. 
(To be concluded.) 


THE THEORY OF THE INDUCTION COIL. 


(Concluded from page 531.) 


In the study of the break-current the rotating mirror is 
no longer driven by hand, but is fixed directly on the axis of 
the motor of the mercury break, and in such a position that 
the image in the mirror becomes first visible to the eye at 
the moment when the silver pencil leaves the mercury. If 
the inductor is now started the mirror shows the time 
variation of the primary current after each break. 

By this apparatus Walter was able to show the effect of 
varying the capacity of the condenser, and to explain why 
it was, that a certain size of condenser gave the best effect in 
the Kohl inductor as shown by the curve in fig. 1. Fig. 4 
shows the time change of the current, as seen in the rotating 
mirror, with no condenser on the coil, figs. 5, 6, and 7 with 
condensers having capacities of 0°01, 0°22, and 0°90 micrc- 
farad respectively; fig. 6 consequently represents the current 
curve with the normal condenser on the inductor. 


Fig. 4. 
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From these figures it is evident not only that the elec- 
trical oscillations indicated by theory are present, but also 
that the reason why the normal condenser gives the maxi- 
mum spark is owing to the fact that the drop of the 
current is most rapid with this size of condenser. A priori, 
one would expect that the more rapid the oscillations, that is, 
the smaller the capacity of the condenser the steeper would 
be the drop of the current curve, but the leakage represented 
by the break spark comes in to modify this result. When 
there is no condenser, the energy in the primary circuit 
appears to be all absorbed by wire-drawing at the break, 
and the drop of the current is by no means £0 rapid as 
shown in fig. 4. In fig. 5, where a half normal sized 
condenser is used, this condenser apparently reduces the 
leakage at the break by storing up part of the electric 
energy, but is not able to absorb enough energy to start 
oscillations. In fig. 6, with the normal condenser, sufficient 
energy has been absorbed in the condenser to start 
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oscillations, with the result of making the current drop 
considerably steeper. In fig. 7, owing to the increase 
of the periodic time of the oszillations, the slope of 
the current curve begins again to diminish. A still further 
increase of capacity would evidently only intensify the evil, 
since the periodic time of the oscillations is according to 
equation (12) proportional to the square root of the capacity. 
This formula is verified by comparing figs. 6 and 7, where 
the capacities of the condensers are as 1 : 4, and the periods 
as indicated on the figs. are evidently as 1:2. A remark- 
ably close agreement was found to exist between the periodic 
time as calculated and the time as ascertained by experiment 
on the Kohl inductor. This shows that the leakage at the 
break does not essentially change the frequency of the 
oscillations of the primary current after the break. 

It is quite otherwise, howev.r, with the damping. 
According to theory, after a half o:cillation, i.¢., for ¢ = 1/2, 
the current strength should be 

R,T 
t= 6 


which with the Kohl inductor comcs out about — 0°998 J,. 
The first minimum ought, therefore, to be only 02 per cent. 
nearer the zero line than the first maximum, i.e, the 
oscillation curve should be practically undamped. In reality, 
however, it is ve ait damped, as figs. 6 and 7 show. 
This shows that the loss of electric energy caused by the 
heating of the wire of the primary circuit is quite insignifi- 
cant when compared with the losses which arise from other 
causes, 

Equation (13) can now be further simplified by leaving 
out the exponential factor which represents the c?R loss in 
heating the conductor. It can, therefore, be written in the 
simple form 

i, = J, 0082 =. (14) 
This equation will be used later for deducing the maximum 
D.P. generated in the secondary circuit. 

The Braun tube can be used to show the variation of the 
primary current, only when there is no current in the 
secondary circuit since the-secondary current almost com- 
pletely paralyses the magnetising effect of the primary 
current on the core; but the prezence of the oscillations in 
the primary circuit even after the secondary current has been 
established can be otherwise experimentally proved. 

The phase of the secondary is always about 180° behind 
that of the primary, the angle of displacement, 0, being 
determined by the equation 
Le 

TR, 


For example, in the Kohl inductor, the resistance of the 
closed secondary coil, R, = 11,700 ohms, and L, = 600 
henries ; therefore the angle, @ = 179° 49’, and the phase of 
the secondary circuit is almost exactly opposite to that of the 
primary. 

The Braun tube can, therefore, no longer be used to show 
the oscillations of the primary current, but that such oscilla- 
tions exist can be proved by examining the secondary spark 
in the rotating mirror fixed on the axis of the motor of the 
mercury break. With short sparks, what is seen is pretty 
accurately represented in fig. 8. Brass balls of 2 cm. 
diameter were used as electrodes. The figure shows exactly 


cot = — 


Awe 


the same number of single discharges 4 A!, B BI, c cl... as 
the Braun tub2 showed, of up and down swings, in the 
oscillation curve of tke break current. 

These discharges follow each other as is shown by 
measurement at exactly the same time intervals as the. 
primary swings, and both are influenced in the same way by 
changing the capacity of the condenser. There can be no 
deubt, therefore, that these single discharges in the 
secondaly ‘are produced by the 


.M.Fs. generated by the. 


oscillations in the primary current. These successive dis. 
charges were observed in the Kohl inductor with all lengths 
of sparks from the shortest up to the maximum 30 cm, 
spark. In the latter case each of the discharges followed 
exactly the same path through all its turnings as the first 
discharge. 

The maximum secondary tension E, produced by the drop 
of the primary current, may be determined in the following 
way. If ¢? be the instantaneous value of this tension, then 

(16) 

But the maximum tension in the secondary: circuit pre- 
cedes the current i, in the secondary, and therefore 7, and 
ee may be taken as approximately equal to zero. Therefore 
we may simply write 


(17) 


where the index, m, indicates that the minimum value of 
di,/dt is to be taken. ‘To obtain this, equation (14) is made 
use of. From that equation we obtain 

d 2 1 T t 


an expression which has its minimum value when ¢ = 114, 
i.e., @ quarter period after the commencement of the oscilla- 
tion. The equation for the maximum value, E., may, there- 
fore, be written 
M.J; 


or, if for T the value given in equation (12) is substituted, 
and M be taken as equal to 4/1,, L, a8 is the case in a pro- 
perly designed transformer 


3, (18) 


Cy 


From this it follows (if we neglect the losses of electric 
energy by leakage at the break, by magnetic and dielectric 
hysteresis, and by c? R) that the maximum value of the 
E.M.F. generated in the secondary circuit of an induction 
coil is directly proportional to the maximum current, J,, 
reached in the primary circuit; further, it is directly pro- 
portional to the square root of the coefficient of self-induction 
of the secondary coil; and, finally, it is inversely propor- 
tional to the square root of the capacity of the condenser in 
the primary circuit. Another curious consequence of this 
equation may be pointed out, namely, that the maximum 
spark length is independent of the coefficient of self-induction 
and the resistance of the primary, as well as of the resistance 
of the secondary. 

If this theory could be strictly applied in all cases, then 
the E.M.F. of the secondary should be greater the smaller 
the capacity of the condenser. But we have already seen 
that there is a certain lower limit for the size of the condenser 
below which the formula does not apply on account of the great 
leakage at the break. Walter cites two examples to show that 
large coils are usually made with smaller condensers than 
small coils. A large 60-2m. inductor by Kohl had 9 con- 
denser capacity of 0°33 microfarad, while a Parisian inductor 
giving a 3-cm. spark had a condenser capacity of 7‘2 micro- 
farads. The latter coil, however, had an air break, while the 
former had a mercury p2troleum break ; the former, of course, 
having a much greater leakage at the breaking of the circuit 
than the latter. This is usually forgotten by makers, who 
ought to supply two condensers of different capacity with 
coils which are made to work either with the air or with the. 
mercury break. 

The second condition for obtaining the highest possible 
E.M.F. in the secondary, is that its coefficient of self- 
induction, L,, should be as high a3 possible. The value of 
this coefficient is increased by increasing the length of the 
secondary conductor, and by the insertion of the iron core. 
Walter found that by removing the iron core from his Kohl 


E,=2¢ 


inductor the spark was reduced to }th of its normal length. 
This, according to equation (18), shows that 1, was increased: 


2-4 = V 6 times by the iron core. 
- Walter made a number of experiments with his coil to test 
whether formula (18) was: correct in indicating that the 
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maximum spark length was proportional to J;, the maximum 
current reached in the primary, and this he found was 
exactly confirmed by experiment over a wide range. One 
conclusion he draws from this is that the length of sparks in 
air is proportional to the E.M.F. which produces them. He 
calculates that a 20 cm. spark in air requires an E.M.F. of 
about 130,000 volts. 


He also calculates from the formula 
=J 1 Ty 
Cy 


that the E.M.F. induced in the primary circuit of his coil by 
the breaking of the circuit would amount to 2,750 volts, if 
there was no leakage at the break gap, but estimates, by 
making an allowance for this leakage that the actual voltage 
is 1,840. This shows the necessity for very good insulation, 


even in the primary circuit. 


THE DI-PHASE INSTALLATION AT MONS. 


In recent numbers of L’Eclairage Hlectrique appeara a detailed 
account of the di-phase plant in the laboratory of the Mons 
“T/Ecole Spécial.” In particular, the issue of October 9th, 
1897, gives details of the di-phase generator, the more in- 
teresting parts of which a reproduction or an abstract is 
given below. 


Tue Di-PHASE GENERATOR. 


The structure of this machine is shown in figs. 1, 2 and 3. 
The cast-iron base forms the supports and the lower pole 


Page 
LONGITUDINAL AND TRANSVERSE OF THE GENERATOR. 


piece. It rests on two cast-iron rails furaished with screws 
with which to tighten the belt. The rails are themselves 
firmly fixed to the floor in the usual way. 

The magnetic circuit is of the Manchester type, and is 
composed of four principal 


the limbs, and vertically the soft iron core of the exciting 
coils bolted to the magnet limbs: The pole-pieces subtend 
an angle of 135°, and are almost cut into two equal parts 
along a vertical axis in order to diminish the transverse flux. 


The armature ring consisting of thin soft iron stampings: 


insulated by sheets of paper completes the circuit. 

The exact dimensions of the magnetic circuit are given in 
figs. 1 and 2. 

The windings on the fields are connected in series, and 
Consist each of 972 turns of wire 2°7 mm. in diameter. They 
carry normally a current of 15 amperes. 

_ The armature winding for di-phase. currents is reprecented 
in figs. 2and 3. It is divided into four sections, x, y, wound 
in the same sense, and opposite sections being connected in 
series, When the circuit z is.opposite the poles, the circuit 


y is midway between them. The electromotive force in the- 


first circtit is a maximum, when that in the: second is zero, 


and their E.M.F. curves, like their current curves, are out of 
phase by a quarter of a period. 

The winding of each sectionconsists of 10 sections of five 
turns, m-—in all 50 turns of wire. Hach circuit is thus 
formed of 100 turns of rectangular wire of 2 x 45 mm. 


cross-section. The normal current is 30 amperes, and the 
current density in the wire is 3°33 amperes per square milli- 
meter of section. 

The field excitation may be either independent or produced 
bythe armature. In the latter case a continuous gramme 
ring winding is placed on the armature between the di-phase 
windings ; it consists of 40 sections, 0, of two turns placed 
between the sections m already described. The sections are 
formed of circular wire 2 mm. in diameter, and connected 
with 40 bars, r, of an ordinary commutator. 

The armature core is carried by a bronze cross bar wedged 


C joined together by means of 
bolts: horizontally the cast-iron pole-pieces prolonged to form 


Fia. 2. 


and screwed to the shaft and separated from the polar faces 
by an air gap of 9 mm. 
The external and internal diameters of the core are 19 and 


100. 


80 


Volts. 


Excitation in amperes. 
Fig. oN OPEN CIRCUIT. 


14 cms. respectively, while its length is 19 cms., the length. 
of the pole-pieces being 18 cms. : aientuay 
The collectors consist first of an ordinary commutator 
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fastened between a collar placed on the shaft and a ring con- 
nected with it by eight screws not shown in the figure ; then 
four collecting rings, s, for the alternating currents, separated 
by discs of vulcanised fibre and pressed tightly together by 
means of a strong iron nut. The four termina's, m, of the 
two circuits are connected to the collecting rings, as shown 
in fig. 1. The shaft of the armature carries a driving pulley 
12 cms. in diameter and 8 cms.face. It is supported by two 
solid pillars in bronz2 bearings of 30 mm. interval diameter, 
and is farnished with a reservoir of oil and a bronz3 ring 
lubricator. The normal speed is 2,000 revolutions per 
minute. 

Attached to the shaft beyond the pulley is a Joubert 
contact maker fitted with two special brushes to enable the 
E M.F. curves of the machine to be obtained. 

Fig. 4 gives the characteristic of the machine on op2n 
circuit, the speed being 2,000 revolutions per minute. 


Nia 


s 


Volts 
> 


20 Jo 40 50 60 70 60 90 
A, External characteristic ; B, Phase difference. 
5.—Roor SquakE CURRENTS IN ARMATURE. 


Fig. 5 gives the volt-ampere characteristic (on load) at the 
same speed, with the normal independent exciting current 
and the difference of phase between the E.M.F. and current 
at different loads. It is seen that the lag of tle current is 
almost proportional to the load. , 


AMERICAN PRACTICE WITH FEED 
HEATING. 


Tue Green’s Economiser is making considerable headway in 
America, and attracts attention there as it did about 30 years 
ago in England, though strange to say, many electrical engi- 
neers have neyl:cted it o2 this side, claiming that with water 
tube boilers it was not required. That this view is fallacious 
we need scarcely say, nor has it, we believe, obtained a hold 
in America, and some recently reported tests of an econo- 
miser of 448 tubes, at the works of the Armour Packing 
Company, of Kansas City, which were made with boilers of 
the water tube type, and showed an economy of about 17°5 to 
21'2 percent. The figure of 174 per cent. is considerably 
higher than 11:6 per cent., which is the calculated saving 
dae to the increased temperature of the feed water given by 


the apparatus. The economiser, in fact, exceeds its theo- - 
retical economy, because it reduces the rate of combustion ~ 


per foot of grate surface, and eo enables a further ‘economy 
to be secured, probably by reducing the excess of air drawn 
uszlessly through the furnace. 

The tests showed fuel consumption at rates from 13°6 to 
28 lbs. per square foot per hour, and the best results seem to 
have been obtained with the rate of 16°7 lbs., below which 
the grate is too lightly covered, for economy. It should not 
be thought, however, that such a low rate of combustion is 
commercially the best. Lancashire practice aims at 21 lbs. 
for ordinary draught, because such a rate does not demand 
so large an expense in boilers, and fairly equates the econom 
of first cost and of fuel. Practice seems to show that mu 
higher rates can be economically secured when forced draught 
is employed. Possibly this may be due to the possibility of 


working thicker fires, and therefore reducing excessive air 
supply, for we are convinced that it is this fault which is the 
great enemy of economy, air entering by the furnace or 
through porous brickwork, the latter source being consider- 
ably reduced when draught is forced and flues are in a better 
condition of plenum. 
The ordinary role for economy due to hot feed is 
Gain in per cent. = Gee, (1) 
in which 
H = total heat in 1 lb. of steam at the boiler pressure, 
reckoned from the freezing point; — 
Q = “heat of the liquid” corresponding to the final tem- 
perature of the feed water ; 
g = “heat of the liquid” corresponding to the initial 
temperature of the feed water. 
Over 200 boiler trials made by the author of the tests 
which are reported in Power, have shown that Rankine’s law 
of boiler performance is practically correct. Rankine gives 


— B 
@) 
where 
E = evaporation from and at 212° Fah. per pound of 
dry coal ; 
F = pounds of dry coal burnt per hour per square foot of 
grate surface. 


A and B are empirical constants. 
The curve of which this is an equation is the right 
hyperbola. 
f the theoretical saving be denoted by (1), and the curve 
of evaporation of a given coal in a given boiler is denoted 
by (2), then the actual saving by the use of an economi:er 


will be 
100 
H—g/ \1+aF/ 


The practical meaning of equation (2) is that evaporation 
increases per poand of fuel as the ratio of combustion per 
square foot is reduced. The tests in question were made 
with a coal of poor quality, having only 85 per cent. of 
fixed carbon, 36 per cent. of volatile matter, and 28} per 
cent. of ash, water, and sulphur. The highest result 
obtained was 10°12 pounds from and at 212°. The 
economiser took its supply at 184°5°, and delivered it at 
266°2°, the flue gases falling from 535° to 358°. 

The total boiler heating surface was 9,548 feet, and that 
of the economiser 4,749 feet. The ratio of grate to boiler 
surface was 1 ; 34°2, 

Any further figures are not necessary on account of the 
coal being so poor and not fitting with English practice. 
tests form a useful comment on the advantage of stage 

eating. 


TESTS MADE ON A MODERN GAS POWER 
PLANT AT A TEXTILE FACTORY. 


We are indebted to Mr. Thwaite for the following account 
and tests of one of his gas generators of 300 I.H.P. capa- 
city :— 

Air blast, from a fan driven by the main engine, heated by 
the effluent gas, is used for the gasification of the fuel, by 


- which means a very considerable economy is effected. Both 


coke and coke with bitaminous coal were used during the 
tests, and the results of analysis of the gas are-given. 


PERCENTAGE COMPOSITION BY VOLUME. 
Coke and bituminous 


Coke only. coal. 
Average of 7analyses, Average of 8 analyses. 

Carbonic acid, CO,... se 61 
Marshges,C H, ... 39 18 
100°0 100°0 


Thermal value per cub. ft. at : 
32° FE, down to 212° } 1286 eee 115 GB.T.U 


The consumption of gas per indicated horse-power a3 
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tected on different days and gave results varying from 80 to 


87 cubic feet. 
The gas engine, also shown by photographs, was made by 


Messrs. Hartley & Petyt, of Bingley, and is of the duplex type 
—two cylinders side by side, and jarranged on the Otto 
cycle so that there is an explosion every revolution. 


or Gas Enoine, Dupiex, at Juty, 1897. 


Diameter of cylinders ... 16” 
Length of stroke... 24” 
Revolutions per minute ... vee 140 
Explosions per minute ... sas see ses 140 
Mean initial pressure... 297 lbs, 
Mean effective pressure ... ove “es oe 78 lbs. 
Indicated horse-power ... 133 


Gas per hour, main <a 
(as per indicated horse-power per hour, main 80 
Coke used per indicated horse-power per hour “99 lb. 
A weeks test of the fuel consumption of the whole plant, 
made by the proprietor of the factory, Mr. Arthur Porritt, 


Total heat value of coke 100. 


Calculated from the ana- 
lysis of the gas taken 
during measurement of 
consumption in the en- 
gine, July 18th, 1897. 


Heat used in gasification 
and radiation 10, 


Heat returned by con- 
denser 9. 


converted into work 


Heat value of gas 81. 


Heat rejected in jacket 
water, available for dye- 
ing, &e., 44°5. 


Heat rejected in exhaust 
1s”), available for dry- 
ing and other purposes, 


* The quantity of heat turned into work by the gas engine = 22°8 per cent, of 
the heat value of the gas. 


The efficiency of the gas generating plant will be seen to be 90 per cent. 


Diagram sHowina oF Heat ENERGY BY THE 
ComMPLETE Pranrt. 


including a Sunday, the nights and Saturday afternoon 
standby was found to be 112 lbs. per working hour, the 
engine developing from 70 to 80 indicated horse-power on 
the averaze. The whole of these results were obtained under 
the ordinary workivg conditions without anything whatever 
having to be altered. The circulating water, after having 
cooled the cylinders, is used for dyeing purposes, so there is 
no loss of heat from this source. 

It is claimed that the efficiency of the Thwaite generating 
plant is 90 per cent. any excess of heated air over that re- 
quired for the gasification of the fuel, is used for drying 


purposes. 


EFrFictency oF Gas GENERATING Prant. 
Total heat value of the coke 100 


Heat used in gasification and 
radiation 10% 
(Heat converted into work 
9% Heat rejected in circula- 
xs ting water available 


Heat returned by recuperator 
| for dyeing, &e. 459° 
Heat value of gas +00 ...  $1%- Heat rejected in exhaust, 
| available for drying 
100 | and other purposes... 18°0°)” 


Erriciency or Gas ENGINg. 
The quantity of heat turned into work by the gas engine = 22°8 
per cent. of the heat value of the gas, 
thus 185 x 100 95.00, 
22'8 joe 


THE PRODUCTION AND UTILISATION 
OF OZONE. 


THe Commercial Ozone Syndicate, Limited, have been 
engaged for the past year in the experimental application of 
ozonised air, such ozone being produced by means of the 
Yarnold apparatus, which last week we had the pleasure of 
inspecting in operation. 

The Yarnold patent for ozone production is based on the 
principle of the so-called “silent discharge” of an electric 
current at high potential, certain devices and improvements 
in construction being introduced, by means of which a high 
efficiency or yield of ozone per electrical H.P. bas been 
obtained. For full details of the apparatus our readers can 
consult the patent No. 24,289, of 1895. 

The plant employed by the syndicate consists of a “ drier” 
(i.e., an apparatus for passing atmospheric air through freshly- 
calcined lime to remove excess of moisture and carbonic acid) ; 
a“ Roots” blower for air delivery ; ozone generators and “step- 
up” transformers; a compressor to deliver ozone at pressure, 
and suitable zinc and galvanised iron piping for delivery of 
the ozonised air. The alternating current of electricity is 
supplied at 100 volte, this being raised by specially constructed 
“ step-up” transformers, standing in oil, to 12,000 volts or 
over. The plant gives an output of 1,800 to 2,000 cubic 
feet of ozonised air per hour. The ozone generators have 
been in continuous use for nine months, and for long runs 
of several days and nights’ duration they have exhibited very 
excellent working qualities. An installation having been 
erected, and the system placed under proper electrical condi- 
— the startiog and running of the generators is perfectly 
simple. 

The cost of the ozonised air, as produced and utilised by 
the syndicate, is stated to amount to less than 1d. per 2,000 
cubic feet; this based upon the rate for electrical energy at 
4d. per unit. If jet Fy power was available for driving 
a dynamo, the cost could be considerably reduced. 

The ozone generators are inexpensive, and the entire 
cost of a plant, including all electrical appliances, steam 
ete &e., to produce 10,000 cubic feet of ozonised air 

our, we understand, should not exceed about £1,300. 
D 
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Experiments have been carried on in a thorough manner, 
under two experienced chemists for several months, in connec- 
tion with the drying and thickening of linseed oil for paint- 
ing and linoleum manufacture, also in expediting the season- 
ing of linoleum, and in the manufacture of the peroxide of 
hydrozen for disinfecting and bleaching purpores. It is 
found that linen and cotton yarns and fabrics can be effec- 
tually bleached without the ill effects arising from the use 
of chemicals, Great success has attended the application of 
ozone in cleansing brewers’ foul casks (‘‘stinkers”), and 
exhaustive tests have been made by large brewers, a leading 
firm having it in contemplation to erect a plant to treat prac- 
tically the whole of their casks, in order to ensure a uniform 
quality in the output of their beer. 

It may be pointed out in connection with this purification 
of casks, that apart from the actual ozone production plant and 
compressor, no expensive special apparatus is necessary for 
the application of the gas to the foul casks, the ozone being 
conveyed by a little additional piping to the steam nozzles 
already in use at all breweries, and injected under pressure, 
together with steam, into the casks under treatment. The 
price of the ozone being low, its application in this direction 
must result in great saving to the brewers, as a 36-gallon 
cask costs about 25s., and is usually worthless when it becomes 
a “stinker ;” such casks number thousands yearly in large 
breweries, and it is 
calculated that at 
Burton - on - Trent 
alone the loss, owing 
to the hitherto im- 
possibility of curing 
these casks, amounts 
to over £100,000 
annually, Wine 
and spirit casks can 
be equally effec- 
tually treated. 

Elaborate experi- 
ments have been 
carried out on the 
drying and thicken- 
ing of linseed and 
such like oils with 
most satisfactory 
results. A special 
apparatus has been 
constructed for the 
treatment of 20- 
gallon charges, and 
oils so dealt with 
su , in colour 
and drying properties, the best boiled or other drying 
oils on the market. The process is said to cost about 4s. 
per ton of oil, against 10s. per ton by the ordinary 
methods, and it is claimed to obviate the danger of fire 
and heavy insurances involved under the present “ boiling” 
system. Large oil merchants have expressed their entire 
satisfaction with the result of the process, which, having 
been thus practically and successfully tested, is about to be 
exploited on a commercial scale. 

As regards linoleum, it is found that the exposure of the 
raw product at the usual heat to a current of ozonised air 
effectually seasons it in a few days, against weeks of drying 
in the ordinary manner; the colours jalso are found to be 
greatly improved. 

Peroxide of hydrogen is well known for its disinfecting 
and bleaching properties, and it is found that this can be 
very cheaply produced by ozone, in a simple and inexpensive 
apparatus, and can therefore be used for many purposes, 
unpracticable, hitherto, on account of the prohibitive price. 
By its agency linen and cotton yarns and fabric can be 
cheaply and expeditiously bleached, and it is said that the 
most delicate silks and the finest yarns suffer no harm by 
exposure to this bleaching agent. 

Ozone can be used for the sterilisation of water, it has been 
proved satisfactorily by Dr. Frdlich that it effects purifi- 
cation of water, killing bacteria therein; and for sanitation 
Dr. Oblmiiller, of the German Imperial Sanitary Board, 
reports that anthrax, typhus and cholera bacilli, as well as 
anthrax spores, are destroyed within a few minutes by ozone. 
Ozone is known to be a powerful agent in sanitation, and it 


TESTS MADE ON A Moprern Gas Powrr Prant.—150 1.H.P. Gas 
(Hartipy & Peryr). 


is a fact that it has the property of fixing the ammoniacal 
compounds, converting them into nitrates, and so increasing 
the utility of sewage as a fertiliser. 

It has been found by the medical profession that ozone can 
be used in alleviating the distressing symptoms in cancer and 
malignent growths by destroying the offensive smell. It can 
= be used by inhallation, and mitigates bronchitis and 
asthma. 

Dr. 8. Rideal, F.1.C., public analyst, made careful experi- 
ments with ozone gas at the instance of Colonel Engledue 
(late Royal Engineers), and of the principal agent of a nobie- 
man having extensive mineral estates, to determine its action 
on arsenical pyrites, and has given the following opinion as 
regards the action of ozone on ores, dated Jnly 30th, 1895 :-— 


Yarnotp’s Process.—From my experiments on this process for 
the treatment of arsenical ores, I am of the opinion that the process 
might prove useful for the preliminary treatment of refractory gold 
ores, and so render them suitable for treatment by the ordinary 
cyanide process, and that it is well worth a certain expenditure of 
capital in order to test the feasibility of the process on a commercial 
scale so soon as you have secured your patents. 

Dr. Rideal also writes, dated February 10th, 1896:—I am strongly 
of the opinion that there is an enormous commercial future for cheap 
ozone. . . . From the demonstration at Mr. Apps’s in December last, 
I am of the opinion that the Yarnold apparatus can be worked most 
economically, and that ozone manufactured by it would be ayail- 
able for many industrial uses. 

The use of ozone 
in metallurgical and 
chemical operations 
is a field which has 
yet to be explored. 

The following are 
the names of some 
technical authori- 
ties who have inves- 
tigated and reported 
on the action and 
use of ozone, viz., 
Dr. Frélich; Mr. 
G. Clapperton (see 
book on “ Practical 
Paper Making ”); 
Dr. Ohlmiiller, of 
the German Inm- 

rial Sanitary 

oard; Dr. 8. 
Rideal; Drs. Tabbe 
and Oudin. 

The foregoing 
will show that there 
should be a great 
future for ozone, if 
the business is taken in hand under intelligent, scientific, 
and good business management. Very flattering testi- 
monials, having reference to the treatment of foul casks, 
are understood to have been given by three practical brewers, 
which seem to point to a very extended application of ozone 
in this direction. 

In addition to the above, favourable opinions have been 
given by Meux & Co., Messrs. Coombs, Messrs. Reid & Co., 
and others, all very extensive brewers. 

As regards the production of drying oils, the following are 
extracts from the report, dated October 15th, 1897, of Mr. 
George H. Hurst, of 22, Blackfriars Street, Salford, Man- 
chester, who is the well-known expert chemist in connection 
with oil industries: — 

I have made a large number of experiments with the samples of 
siccative linseed oils prepared by your process, which you have 
submitted to me, with the view of ascertaining their properties and 
capability of application in painting. I have compared them with 
samples of raw and boiled linseed oils prepared by the ordinary pro- 
cesses. As regards drying powers, I find your “ double siccative oil” 
to dry in from 6 to 64 hours; your “ pale siccative oil” in from 8 to 
84 hours; and your “semi-pale siccative oil ” in from 93 to 104 hours. 
In each case a good coat is one which is firm and tough yet flexible, 
which are those features the painter desires the coat should possess. 

In respect of drying powers, your oils are quite equal to the best 
brands of ordinary boiled linseed oils I have examined, and superior 
to many now being sold. 

I have also made experiments on mixing your oil with various 
pigments, and here we have at once a marked superiority over the 
ordinary boiled oils; the dark colour of the latter materially affects 
the tints of white lead, zinc white, primrose chromes, and other 
pigments having a pale colour, for while the boiled oils darkened the 
tint of such, your oils, which are very pale in colour, being but little 
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it any darker than raw linseed oil, have no influence whatever on the 
brightness or purity of the tints of such pigments. 


T have made numerous experiments with your “non-darkening / 


siccative oil.” This oil dries in from 9 to 10 hours with a good 

hard glossy surface, and although I have subjected it to a number of 

tests, Which would have resulted in ordinary lead boiled oil becoming 

almost black, your oil has not changed in the slightest degree. This 

feature must be of special value to the decorative painter, who, 

above all others, desires an oil which shall not become darker on 
ure to air, &c. 

In conclusion, I consider ree oils to be a marked improvement 
over the ordinary qualities of boiled linseed oils in drying power, in 
colour, and in mixing qualities. 

There appears to be every prospect of the syndicate—under 
Colonel Engledue’s energetic direction—working its way to 
commercial success, even if its operations be confined wholly 
to sweetening “stinkers,” as we believe there are some 3,000 
breweries throughout the United Kingdom. 


REVIEWS. 


The Principles of Alternate Current Working. By ALFRED 
Hay, B.Sc. Biggs & Co., London, 1897. 


The ever-increasing importance of alternating currents in 
applications of a commercial nature emphasises the necessity 
of treatises on the subject written with the express purpose 
of supplying those actually engaged in the electrical trades 
with some source of information in which the principles are 
expounded in a concise, simple, and accurate manner. 

There are, unfortunately, too many engaged in practical 
electrical engineering who have left school too early. It is 
a mistake to imagine that having passed through the seventh 
standard at an elementary school a boy has had sufficient 
education to make a thoroughly efficient electrical engineer. 
He may, by a sort of “rule of thumb” method and by constant 
reference to his pocket-book of formule, be able to produce 
a dynamo, transformer, or motor to specification, but is only 
too often ignorant of the very principles upon which the 
formule are based. What proportion of practical electrical 
engineers understand why it is that eddy current losses are 
proportional to the square of the thickness of the iron 
stampings, or why an electrostatic or hot wire voltmeter 
measures the root mean square values of potential differences ? 
Perhaps the reason why so few understand the principles of 
alternating currents is because writers of text-books are often 
themselves incapable of rendering their exposition sufficiently 
simple. Undoubtedly it is a hard task to teach alternating 
currents to students possessing only an pong og nowledge 
of mathematical reasoning. This is the task Mr. Hay has 
undertaken in the work under review, and we cannot but 
admire the ingenious way in which he avoids mathematical 
analysis which would be beyond the understanding of the 
vast majority of readers. A noteworthy example of this is 
found on page 103, where by most elementary reasoning he 
investigates the mean and root mean square values of a 
simple sine function. 

_One cannot help thinking, however, that he has overshot 
his mark in Chapter I. by going into such elementary details 
as the definitions of sine, cosine and tangent of an angle. 
We must draw the line somewhere. It will never do to have 
to explain the most elementary mathematics in lecturing toa 
class on alternating currents, and we may reasonably expect 
such students to understand the rudiments of algebra and 
trigonometry, and we sincerely hope that all readers of Mr. 
Hay’s book will be in a position to skip the first chapter. 
With this exception, we consider that the author has at- 
tained his object, and produced a very excellent introduction 
to more advanced treatises on the subject. The title of the 
book hardly does it justice, since not only are the principles 
well expounded, but their applications to practice are also 
= with in a manner which harmonises with the other 
arts, 

We can recommend Mr. Hay’s book to all interested in 
alternating current working. If they know nothing of the 
subject, they will find what they need explained accurately 
and, at the same time, simply. If they are already fairly 


conversant with alternating current phenomens, they may 
still derive both benefit and pleasure from the simplicity of 
treatment. 


Elementary Manual of Magnetism and Electricity. By 
ANnpREW Jamieson, M.Inst.C.E., &c. Fourth Edition. 
8s. 6d. London, 1897: Messrs. Charles Griffin & Co., 
Exeter Street, Strand, W.C. 


When this book first saw the light, some eight or nine 
years ago, it was a decided acquisition to electrical literature, 
which then possessed very few really good elementary works 
on the science. In his preface to the presert edition the 
author states that “the manual has been again revised most 
carefully and brought up to date;” but we are afraid the 
revising and bringing up to date are a good deal out of 
— with the present state of ideas, there being a decided 

, possibly due to the enormous reactance caused by the 
stereotyping of an early edition. 

There are very few electrical books that will not bear con- 
siderable rewriting, rearranging, and reillustrating, in every 
fresh edition, to keep them perfectly up to date, if these 
editions follow at fairly long intervals: and after a lapse of 
eight or nine years, there should be a good deal to require 
alteration in a work of this description. 

Comparing the present with the first edition, we find that 
—with the exception of four inserted pages (199a, 0, c, and 
282a) and three additional ones at the end, excluding the 
index—the paging is exactly the same. Most of the addi- 
tions have been made at the ends of chapters, where 
more or less vacant space was available, and the sundry 
alterations made to fit in without over-running the pages. 
Now, no author can do justice either to himself, his book, or 
his readers, when his work is fettered in such a manner, 
more especially when the book deals with such a progressive 
subject as electrical science. 

Considering the lapse of years, we are surprised to 
find many things left i osc Henley’s quadrant 
electroscope is described as an electrometer; a detector is 
labelled as “ Woodhouse, Rawson & Co’s.,” and some instru- 
ments by “Sir William Thomson” are mentioned. The only 
“voltaic cells” which are accorded any description are the 
Volta’s pile, simple, Daniell (various forms), Grove, and 
Bunsen, the latter being otherwise denominated as the 
“carbon-zine cell.” The section on “ Frictional Electricity” 
includes many illustrations of apparatus insulated on simple 
varnished glass legs, and impossible electroscopes; mention 
of the Ayrton insulating stand being consigned to the com- 
parative obscurity of an appendix. 

Prof Jamieson’s book would leave nothing to be desired 
if it were subjected to the necessary periodical stirring up 
and filtration, instead of being allowed to crystallise. 


The Commercial Uses of Coal Gas. By THos, FLETCHER, 
F.C.S. Fletcher, Russell & Co., Warrington. 


Thongh a trade publication, this little bock might as well 
have been written \ an independent author, for it is really 
an excellent little treatise on the use of gas as fuel in a large 
number of trades. Apart from mere information on the 
use of gas, there is something to be learned on the subject 
of combustion generally and the raising of steam. It is 
shown how a water covered surface chills off combustion and 
reduces the evaporative effect of a flame, but that a much less 
surface on the water side and a larger surface on the fire side 
gives very superior results. We may learn from what the 
author here shows us, that in comparing boilers we should 
take note not so much of the amount of surface cooled by the 
water and generally known as heating surface, as the area of 
surface heated by the fire. Thus an area bristling with short 
pegs, a smoke tube with projecting ribs inside or a gipsy kettle 
of the three-legged pot type are all more efficient than plane 
surfaces, because they allow of flame contact ; they do not 
extinguish combustion. The author pointed out as far back 
as 1886 the benefits to be derived from longitudinal ribs on 
the fire side of a tube. Did he not therefore invent the 
Servé ribbed tube, or is this of older date than 1886? Un- 
doubtedly the author has a correct appreciation of the true 
principles of gas firing, and he is a safe guide of many years’ 
experience. 
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Electric Power in Workshops. By Ernest Kinpurn Scort. 
London: Biggs & Co. 


This is a valuable little work on a very important subject, 
important to the manufacturing electrical engineer, for the 
extension of electrical transmission of power in place of belts, 
shafting, ropes and other gear, promises to be the chief source 
of business for makers of motors, dynamos, and accessories 
for electrical transmission. 

The subject is dealt with in a thoroughly common sense 
engineering method, facts and figures being given clearly 
demonstrating the advantages of electrical transmission. 
The tables giving the power required to drive certain 
machines doing certain work are especially interesting, a8 on 
this point even the makers of the machines, as a rule, can 
give only very approximate guesses. 

The author decides in favour of continuous current systems, 
and deprecates the extensive installation of alternating sys- 
tems, on account of the difficulty with motors; even poly- 
phase motors are considered inferior to the simple continuous 
current motor for workshop transmission, and we must agree 
with the author on these points. The work is well worthy 
of careful study, and is written in such a clear and popular 
style, that it can be recommended to ordinary users of power 
to convince them of the superior transmitter of power offered 
by modern electricians. 

No motor is complete without a starting switch; in this 
work several good ones are described. : 


THE IMPORTANCE OF THE IONIC DISSO- 
CIATION THEORY OF ARRHENIUS IN 
ANALYTICAL CHEMISTRY. 


ANALYTICAL chemistry can boast of a large and increasing 
literature; but considered purely as a science, it cannot be 
rated very highly. Until recently, indeed, we were not in 
possession of such genuine views and theories as were neces- 
sary for its development on broad scientific lines. But 
recently the position has improved. The theory of solutions 
and the law of mass action have enabled us to investigate 
the conditions of equilibrium in solutions. We have a better 
krowledge of the nature of salt solutions and of reactions 
between salts, and it is now possible to develop a theory of 
analytical reactions. With rare exceptiors the analytical 
chemist has to deal with aqueous solutions of salts (including, 
of course, acids and alkalis). These differ entirely in their 
physical behaviour and properties from other solutions. 
Arrhenius has explained this by the hypothesis that on colu- 
tion in water, salts are split up more or less completely into 
electrically charged atoms or groups of atoms. This also 
explains why such solutions differ from all others in being 
relatively good conductors of electricity. Arrhenius’s theory 
affords an explanation of many chemical as well as physical 
phenomena. Consider, for example, the remarkable fact 
that there are no specific reactions for salts in aqueous solu- 
tion. The reactions exhibited by common salt are not 
= to it alone. Part of them are shared by KCI, Ba Cl,, 

e Cl,, and other chlorides; others are exhibited by other 
salts of sodium. Compare with this the fact that solutions 
of substances like sugar, naphthaline, azo-benzene, <c., 
which are not salts, do exhibit specific reactions. The differ- 
ence in behaviour becomes intelligible if we assume with 
Arrhenius, that when common salt is dissolved in water the 
solution contains little or no salt, but only the products of 
its dissociation, the ions Na and Cl. Suppose that we have 
in analytical chemistry to deal with 50 cations and 50 anions. 
These would give us 2,500 simple salts. If these behaved 
as salts in their solutions, they would exhibit 2,500 different 
reactions. Arrhenius’s theory explains why we have actually 
to deal with only the reactions of 50 cations and 50 anions, 
or 100 altogether. 

Again, consider the reactions of the compounds :— 


NH, 


Na 

a . . = 

wer, SO, Ca; 
SO, = Fe — SO, — Fe = S0,, &. 


K Na NH, 
y, 
SO so 
OH, OH, 
80. 3806 | 380% 
\cH, Ne, 5 No, B; 


Those of the first group exhibit certain definite reactions, 
of which that with barium chloride is specially character. 
istic. Those of the second group are derived from sulphuric 
acid in the same manner (by replacement of hydrogen), but 
they do not exhibit any common reaction. On Arrhenius’s 
theory this difference in behaviour offere no difficulty, 
When the compounds of the first group suffer electrolytic 
dissociation they produce different cations; but they all 
produce the same anion, SO,’, and hence all exhibit the 
reactions of the anion. The compounds of the second 
group behave quite differently when dissolved in water. The 
last three are non-conductors; in solution they do not split 
up into ions. The first three behave as conductors; but the 
constituents which are attracted towards the anode are not 
the ions SO, but the monovalent groups CH; — S0,,, 
C, H,; — 80,', and OC, H; — 80,'. No single one of the 
six derivatives produces the sulphuric acid anion SO,'; 
hence we cannot expect anyone of them to exibit the 
reactions of this ion. Furthermore, as all six produce 
either different anions, or none at all, they naturally have no 
common reaction. 

We must refer to the original paper for the explanation 
according to Arrhenius’s theory of other phenomena and 
reactions, among which the following may be mentioned :— 
(1.) The precipitation (or non-precipitation) of metals in 
the presence of certain salts; ¢g., Why are silver salts not 
precipitated by sulphuretted hydrogen when excess of 
potassium cyanide is present? (2.) The classification of 
acids and bases es strong and weak. (3.) The influence of 
the presence of salts in solutions of the corresponding acids. 
Here the precipitation of iron from solutions of its acetate 
is discussed, and the effects of adding acetic acid and sodium 
acetate are explained. (4.) How the delicacy of methyl 
orange as an indicator for a particular acid is affected by the 
presence of a neutral salt of this acid. 


CORRESPONDENCE. 


Tudor Batteries. 


My attention has been drawn to an advertisement of the 
Electrical Power Storage Company appearing in your paper. 
I do not wish to comment on the questionable taste shown 
in the framing of this advertisement, but think that the 
distinctly vague wording is liable to give rise to confusion 
between the E.P.S. and Tudor cells among those who have 
not seen the latter. 

It has never been disguised by any of the firms manu- 
facturing Tudor accumulators, either here or on the continent, 
that all their negative plates were of the pasted or Faure 
type; but this is the sole point of resemblance between 
Tudor and E.P.S. cells. The Tudor positive plates, which 
are the most characteristic part of a cell, the method of 
mounting the plates, and above all the results that have been 
obtained with the Tudor cell are so different from those of 
other types as to merit some more distinctive epithet than 
“ so-called.” 

In some countries, such as France, a license has been 
granted by the E.P.S. or associated companies for the use of 
the Faure patent in the negative plates; in others, such as 
Germany, the Faure patent has I believe been invalidated, 
while in England no license has ever been required, as the 
Faure patent had expired before any Tudor accumulators 
were manufactured here. 

It is gratifying to find that the Tudor accumulators have 
been so well appreciated in England, that the E.P.S. Company 
can find no better way of advertising their cells than by 

inting out their similarity to Tudor cells; unfortunately 
or the E.P.S. Company, this similarity is confined to the one 
point that I have mentioned. 
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The rest of the advertisement may well give to statisticians 
ample scope for exercising their powers, but of this I will 
say nothing more, my principal object being to prevent any 
confusion which may arise from the mention of the Tudor 
ceils in connection with those of the E.P.S. Company. 


A. B. Pescatore. 


Re Dust Destructors. 


Mr. Bolton, in his letter, hits the nail of deception right 
on the head. In order to test the dona fives of engineers and 
contractors who are engaged in throwing dust in the eyes of 
vestrymen and town councillors and their surveyors, a clause 
should always be inserted in the contracts, to the effect that 
the cost of any auxiliary fuel required in addition to the 
dast, or towns refuse, to provide the steam, assumed to be 
gererated by the dust, &c., shall be borne by the contractor, 
ov by the engineer’ who reports in favour of such a steam 
raising system. 

It is well known to those who have made an independent 
study of the heat value of towns refuse, that sc fav there is 
no really independent proof that the saving in cost of fuel 
by using dust destructors at all justifies anything like the 
expenditure involved in the erection of a plant of the cost 
of that at Shoreditch. 

Any surveyor or engineer imitating this Shoreditch 
experiment undertakes a big responsibility in the absence of 
guaranteed data. 

A Humbug Hater. 


In reply to Mr. Bolton’s letter, I fail to see where I have 
made a mistake. Shoreditch destractors, before they have 
commenced to do any electric lighting of importance, are 
obliged to use 30 tons of coal for the month on the plea of 
requiring it during holidays and Sundays. 

There was an insufficient supply of refuse, or else why did 
they not put sufficient in reserve for those days ? 

_ The holiday plea for Shoreditch destructors is very much 
like a vegetarian boasting as to the advantages of an exclusive 
vegetarian diet, who takes in a supply of Jbee/steak for 
holidays. I never yet met a robust active genuine vegetarian, 
neither shall we ever have an electric light central station 
doing genuine work exclusively on town refuse. 

There is nothing to say against burning town refuse, but 
the cost and undesirability of having a dusty and dirty 
occupation close to valuable machinery requiring cleanliness 
isa matter for serious consideration. That I do not require 
or wish for an advertisement for my opinions is my reason for 
still signing myself 

Practical Experience. 


Copper Depositing Processes. 


Last week I noticed in a country newspaper a scientific 
note to the effect that by the death of a Mr. Fowler in 
America, the process of depositing copper on wood or similar 
substances was lost to the world (or rather the secret of the 
process). Is it a fact that this process is a secret ? I believe 
the item was cut from an America paper, but I am not sure. 
If you would kindly tell me—first, Is the process such a 
secret as made out ; second, If it is, what use could be made 
of it commercially supposing someone else also knew the 
“secret,” independent of the said Mr. Fowler. 


E. S. Headeck, Estate Engineer. 
Eastwell Park, Ashford, Kent. 


Sterilisation of Water by Ozone. 


My sole object in writing the article on the Sterilisation of 
Impure Water by Ozone, which appeared in the ELECTRICAL 
Review of October 15th last, was to call the attention of 
the public, and above all, of the municipal authorities to this 


very important problem. It does not matter who will solve 
it, and by means of what apparatus impure water will be 
rendered innocuous. This is quite a secondary question. 

The ozonisation of 2,000 cubic feet per hour is a vague 
expression which, for me, has no meaning at all. (How 
much ozone does this quantity of air contain?) I prefer to 
speak of a yield of 100 grammes of ozone per horse power 
hour, because everybody understands this way of calculating 
in £ 8. d. the cost of production of 10, 100, 1,000 kilos. 
of ozone. 

At the rate of 100 grammes of ozone for one penny (in 
round figures for sake of illustration) 100 kilos. will cost £4, 
and one ton of 1,000 kilos., £40; and there are very few 
people who cannot work out in British measures this yield of 
ozone per horse power hour, since, given the weight of one 
~~ of ozone, they can find how many litres make a cubic 
oot. 

I have just returned from Brussels and [{ know everything 
_ the system of ozonisation of water which is exhibited 
there. 

It may be there are some apparatus which give more than 
100 grammes per horse power hour, and also some which, at 
a nominal price, transform impure into pure water. I do 
not contradict such statements; let everybody work the best 
he can in this direction of the sanitation of water; as for 
me, I decline to enter into polemics on this subject. Facts 
will speak for themselves. If others do better than 1 do, so 
much the better for themselves and I wil] not grudge them 


the praise they deserve. 
E. Andreoli. 


Information Wanted. 


I should feel obliged if any of your rcader’s can inform me 
whether tar band is suitable for binding overhead electric 
light wires. I find it is used by a firm of electrical con- 
tractors in tbis district. 


Sheffield. 


A Correspondent. 


Rewinding Armatures. 


I have in my works a motor, Phenix type. When 
running on the 100-volt circuit it gives 6 H.P. ‘The arma- 
ture is wound with 7/18’s and also the series coil on the 
magnet. The shunt coil is wound with No. 18 copper wire. 
Can you tell me what wire to rewind it with in order to run 
off a 210 volt circuit and to develop the same H.P. ? 

I shall be glad if either you or one of your readers can 
give me some idea as to this. ‘cant 


[The armature will require to be rewound with No. 14’s 
S.W.G. wire, making twice the number of turns in each 
section that you have new, using a single No. 14 cotton 
covered wire. 

For the shunt a number 20 S.W.G., fill up with this wire 
without any series coils, which are unnecessary in a good 
motor.—Eps. REV. 


THE ENGINEERING STRIKE. 


Tux commencement of the week marked the practical failure of the 
first attempt of the Board of Trade to effect a settlement. A London 
engineer, writing to the Times, asks why the employers should be 
expected to be so very willing to accept the Board’s interference, 
seeing that this department of the state is so controlled and dominated 
by the Trades Union element, instancing Mr. John Burnett, Mr. 
Chas. Drummond, Mr. Llewellyn Smith, and a host of so-called 
labour correspondents. Asa fact the employers have refused to join 
in any conference upon the question of eight hours. We suppose 
they do not mind a conference on the interference question, as they 
will be able to bring forward evidence as to the paralysing effects of 
the policy of skulk, which has been enforced on men by the officials. 
An instance is given by a correspondent as to an apology being 
offered by some of his men for the very small amount of work done, 
as they did not dare to do more. Iu the meantime Mr. 

is stumping the country making his usual statements, on the 


tions, 
acter. 
), but 
oulty, 
lytic 
y all 
; the 
cond 
The 
split 
t the 
> not 
the 
the 
tion 
and 
not 
of 
1 of 
ids. 
tate 
jum 
i 
the ‘ 
wn 
he 
on 
nt, 
ire 
ch 
of 
\n 
y 


606 THE ELECTRICAL REVIEW. [Vol.41. No. 1,C41, 5, 1997, 


accuracy of which we have already commented, but Mr. Barnes 
seems to have found this strike a tougher nut than he expected, and 
probably i3 getting a bit anxious. Szeing that Trades’ Unionists 
form only about a tenth cf the body of workers, it seems somewhat 
strange that they should be capable of so much mischief. As the 
Times’ correspondent says, free labour in the future will receive a 
great impetus, and if the Board of Trade is to take upon itself the 
position of arbiter in the future, it will have to give to free labour 
the predominant position to which it is entitled in the department, 
in view of the fact that it represents 90 per cent. of the labour of the 
country. 

These seems to be a very general feeling prevalent that free labour 
has not been fairly treated by the employers, and this feeling is 
voiced by Mr. Geo. Livesey, who settled the South London Gas 
Strike a few yearsago. When a strike is over, in march the Trades’ 
Union men as though they possessed the shop, and out go the men 
who have kept the place going, and if the freemen do not go, the 
Union men make it so hot for them that they are at last glad to do so. 
Now Mr. Livesey insists that the men must be made to feel trust, 
and we think Mr. Livesey is a man who ought to have a hearing, for 
be seems to have settled his own little troubles with advantage both 
to his company and his men. 

Mr. Arthur Markham writes an excellent letter to the Times. He 
says that whatever just grievances men may have had against masters 
in the past, they are not to be compared with the tyranny of trades 
unions in beating down the claims of all who are not in their ranks. 
The four great faults he urges are: First, the levelling down of good 
men to the standard of the bad. Second, senseless strikes causing 
dislocation of trade and fostering foreign competition. Third, 
restricting production of machines. Fourth, preventing a man earn- 
ing his living as an engineer unless he has served his time in the 
shops as a boy. 

This last fault is one of caste prejudice and extends throughout 
society to a notable but, we hope, diminishing degree. The serving 
of an apprenticeship or a pupilage is a very valuable assistance to 
any man in his battle of life. Properly carried out it supplies a man 
with the working tools of his craft be he mechanic or more highly 
educated civil engineer, and it enables a man to say he has been 
regularly educated for his calling. The inability to state this fact 
shut out George Stephenson from membership of the Institution of 
Civil Engineers,and Americans hold that we English injure ourselves 
by sticking too closely to hard and fast rules which tend to confine a 
man to a groove in which he travels uneasily and prevents him 
changing to more congenial lines. Among the better educated of 
the community we fiad this caste rigidity is fast breaking down and 
perhaps no calling shows this better than the Bar, to which so many 
men have been called whose early training was entirely different. 
But the trades unions are hopeless in the matter, and, as Mr. Mark- 
ham says, a youth who has stayed at school to the age of 17 or 18 is 
shut out of anything except a labourer's life. Ability has no place 
with the A.S.E. officials, they recognise nothing but blind following. 
Mr. Markham was once furnished by Mr. Barnes with 200 of his 
membz2rs; the majority were absolutely worthless, and it is hard to-day 
to find really good all round men, so much have the unions restricted 
the opportunities of learning different branches. Thus, to quote 
Mr. Markham: 

“Once thrown out of employment, there is no hope of his obtain- 
ing work except in a similar capacity. He then remains on un- 
employed pay from his union for a certain time, and finally, being 
unable to pay his contributions, is turned adrift from his society. 
Mr. Barnes’s statement that superannuation pay cannot be recognised 
as areal liability of his society is thus proved to be literally true. 
The wretched workman is then kept by the Poor Law Guardians; 
but when trade improves he is again forced to join the union before 
being allowed to start work, having lost all the benefits of his 


previous contributions, though he may have contributed during 20- 


years to the society funds.” 

The longer the strike continues, the more does it appear that 
the A.S.E. entered upon it without any good reason for anticipating 
success, unless it were by attacking individual firms and conquering 

iecemeal. The Employers’ Federation was a surprise to them, and 
tr. Barnes is now abusing unholy combinations. He detests his 
own weapons when he has got to encounter them. 

While we agree with Mr. George Livesey, to whose letter we refer 
to above, we are surprised that he admits such men as Burns and 
Barnes to be socialists, simply because they claim to be so. Mr. 
Livesey’s ideas on socialism are as hazy as those of Burns himself. 
Unfortuaately, socialism is a loosely applied term which is made to 
cover a wide field, but no man of education who professes socialism, 
as Mr. Livesey says they do, would admit that there was anything 
of socialism in the gospel of shirking he preaches. Mr. Burns 
objects to “ thrift” as a pernicious thing, as indeed it would be in an 
ideal society, but does Mr. Burns practise his philosophy ? 

Mr. Livesey overlooks that he himself has really started a social- 
istic experiment, which is apparently going well, and he really ought 
to have clearer ideas, and not allow an honourable title to be mono- 
polised by men who are ignorant of the elementary principles of 
commerce, who do not understand that capital is necessary to carry 
on the business of paying wages. In England, at least, Capital (with 
a big C) has not made of itself an instrument of tyranny, and has only 
raked in unlawful gains by the connivance of the public. But it is 
not against the huge financial interest that Trades Unionism raises 
its hand. It is against capitalas invested in legitimate trade whereof 
the greatest anxiety is the finding of the weekly wages of labour and 
the return is moderate. The record of stopped businesses is simply 
a record of capital’s failure to recoup itself,and every such dispersal 
of capital is a loss to labour, whereas every profitable undertaking is 
like an insurance fund providing for payment of future labour. The 
A.8.E. are thus not merely spending their immediate individual 
insurance, but are preventing the laying up of the indirect insurance 


of future work. 1f as Buraos has claimed, capital is but an accumu. 
lated surplus of labour, how does he hope to benefit labour by 
diminishing its stored surplus. He talks just as though capital were 
so much material that the capitalist abstracted from a general fund 
and buried it so that it became virtually lost. 


PERMANENCY OF RESISTANCE COILS. 


By W. E. AYRTON. 


- In order that an idea may b2 formed of the change that may have 


occurred in the resistan:e of the four coils used by Prof. Viriamu 
Jones in his 1894 determination of the ohm at Cardiff, and in our 
determination this year in London, I append the actual values, in 
ohms, given for these coils by Mr. Glazebrook and by Major Cardew, 
to both of whom we have to express our thanks for their kindness in 
makiog the measurements 


A. B. Cc. 
Coil Mr. Glazebrook. Board of Trade. Board of Trade, 
* | Jan’y.—March, 1894. November, 1896. August, 1897, 


3,873 |9'9919 at 14°8°C.|9°992994 at14:86°C}10°00712 at 193°C. 
3,874 |39926 at at1491°C.)1000775 at193°C, 
4,274 | -100050at 152°C | -1000595at1477°C.| *100078 at 19-4°C, 
4,275 | -100053 at 152°C.) *100081at 194°C, 


The coils No. 3,873 and 3,874 were stated by the makers—Messrs 
Nalder—to be wound with platinum-silver wire, and th> two others, 
Nos. 4,274 and 4,275, with manganin. 

On comparing the results obtained at Cambridge in 1894 (A) with 
those given by the Board of Trade in 1897 (C), we see that there is 
a good agreement. For example, in both cases the temperatures of 
the third and fourth coils, Nos. 4,274 and 4,275, were the same, and 
in each of these two cases the resistance of the fourth coil exceeded 
that of the third coil by 0000003 ohm. Again, in 1894, the second 
coil, No. 3,874, was slightly warmer than the first, No. 3,873, and its 
resistance was 00007 ohm higher; whereas in the test of 1897, these 
two coils had the same temperature, and the resistance of the second 
exceeded that of the first by 0:00063 ohm. 

Oa calculating the temperature coefficients from the resalts (A) 
and (C), and comparing them with those given originally by Messrs. 
Nalder, we find :— 


| Temperature Coefficient of Resistance per 1° C. 
| 


Coil. From tests (A) and (C). | As given by Messrs. Nalder. 
| 
No. 3,873 0 000360 0000276 
» 3,874 | 0000344 0°000300 
» 4,274 | 0 0000667 0.0000127 
» 4275 | 0:0000667 0 0000127 


The values calculated from tests (A) and (C) are, therefore, some- 
what higher for the platinum-silver coils than those given by Messrs. 
Nalder, and much higher for the manganin. But there is this 
similarity about them that, just as Messrs. Nalder obtained exactly 
the same values of the coefficients for the two manganin coils, viz., 
0 0000127, so the tests (A) and (C) give exactly the same values, viz., 

‘0000667. 


0 

Bat when we compare the results of the 1894 tests (A) with the 
1896 tests (B), we see that there is a want of agreement. For 
example, the temperature of coil, No. 3,873, was practically the same 
on both occasions, and yet the 1896 result exceeded the 1894 result 
for the same coil by 0°00l ohm. Similarly, although the tempera- 
ture of the second coil, No. 3,847, was also practically the same on 
both occasions, the 1895 result exceeded the 1894 one by 0:0006 ohm. 
Further, although the temperatures of the two manganiao coils, 
No. 4,274 und 4,275, were slightly lower in 1896 than in 1894, the 
resistances were respectively 0:000009 and 0000019 ohm higher. 

Lastly, if we calculate the temperature coefficients from the 1896 
tests (B) and the 1897 tests (C) we obtain :— 


Temperature cofficients 
Coil. | per 1° C. 
| From tests B and C. 
| 
No. 3,873 | ,, 0:000318 
» 3,874 0:000331 
» 4,274 & 0 0000399 
» 4,275 $8.7) 00000207 


This makes the coefficient for the manganin coil No. 4,274 almost 
double of that for the manganin coil No. 4,275. 
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There seems, therefore, reason for concluding that the coils were 
in some abnornal condition when tested in 1896. 

Surprise may be felt that such small discrepancies as those referred 
to are worthy of comment, but it must be remembered that Prof. 
Jones and I were aiming at obtaining the true value of the inter- 
national ohm with an accuracy of 0:01 percent., and, judging from the 
results given above, it would appear that these four coils, manufac- 
tured by Messrs. Nalder, could only be relied on to transmit the value 
of the international ohm with an accuracy of about this amount. 

One of my students is at present engaged in ascertaining what is 
the present value of the temperature coefficient of these four coils. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


Nov. 2np, 1896. | Nov. 2np, 1897. 
£ F 
Adelaide <a 


Alexandria. Teleph. mat. 
Albany ... 


34 
Amsterdam... 


Teleg. mat. 85 


8. 8. 

0 0 

0 0 

Antwerp 118 Auckland 230 0 
Batoum. Teleg. mat... 50 0} Bombay. Teleph. mat. 47 0 
Bombay ... 8 Brussels. Teleg. mat.... 190 0 
Boulogne 13 0 | Buenos Ayres ... 120 0 
Calcutta 46 O | Calcutta... 
Cape Town... 216 0 | Cape Town ... 766 0 
Darban ... 650 Fremantle «se @ 
Flushing 25 O | Gibraltar 2,288 
Fremantle .. 820 | Gothenburg _... 296 
Launceston... 146 O | Kurrachee 49 0 
Malta ... 14 | Launceston ... @ 
»  Teleg. mat. 301 Madeira... 220 @ 
Melbourne 79 O} Malta ... 
“ Teleg. mat. 340 0 i Teleg. mat. ... 85 0 
Port Darwin 10 | Melbourne 
Riga... 16 | New York «. 190 0 
Rosario ... 267 | Ostend 
Rotterdam ... 46 Port Elizabeth ... 900 
Teleg.cable 29 O Rangoon 
Singapore. Teleg. mat. 20 RioJaneiro ... 
| St. Petersburg ... 

a Teleg. mat. 121 0 

| Santos ... re Sf 6 0 

Speggia .. ee 1,041 0 

Stockholm ane 140 0 

| Sydney .. 268 

a Teleg. mat. . 37 0 

| Yokohama 770 

| Zaczibar 49 6 

0 

0 


Total; £9,181 


Total £3,551 0 | 


Foreign Goods Transhipped. 
Gibraltar 


Bankraptcy Proceedings.—At last Tuesday’s sittiog of 
the London Bankruptcy Court, Sir William Edward Joseph Vavasour, 
Bart., applied to pass his public examination upon accounts showing 
gross liabilities £70,586, and assets valued at sufficient to pay off the 
debts and provide a surplus of about £6,000. Replying to counsel, 
he stated that during the last 12 years he had devoted considerable 
time and attention to electricity, and had patented several of his 
inventions. So far the patents had not been successful, and had cost 
him about £1,000. In 1891 the Globe Electric Company, Limited, 
was formed to acquire his patents, the consideration given him being 
£5,500 in shares. He was appointed managing director of the com- 
pany, but never received any salary or fees for his services. The 
company was not a success, the capital subscribed being insufficient 
to enable them to work it properly. He had also acted as a director 
of the Akester Electric Motor and Accumulator Company, Limited, 
and held £900 shares therein. They did not possess much value at 
present. He did not consider himself to be insolvent, as the accounts 
showed a surplus. The examination was ordered to be concluded. 


Liquidation Notice.—At meetings of the Standard 
Dynamo and Motor Manufacturing Company, held at Bradford on 
September 28th and October 15th, it was resolved to wind up volun- 
be og W. Beanland, of 35, Hustlergate, Bradford, being appointed 

quidator. 


Winding-up Petition.—Notice is filed in the London 
Gazette that Mr. KE. R. Evans, of 12, Lime Street, London, E.C., a 
contributory of the Ward Electrical Car Company, has lodged a peti- 
tion for the winding-up of the company. The petition will be 
heard at the Courts on November 10th, and intending supporters or 
opponents thereof should appear or be represented. 


Agency.—Messrs. Ludgate & Oo. of 28, Exchange 
Buildings, St. Mary’s Gate, Manchester, have been appointed sole 
agents for Lancashire and Yorkshire for Riley & Winstanley’s patent 
automatic constant level sight feed lubricator for gas and oil 
engines. 


Change of Address.—The Tudor Accumulator Company, 
Limited, has changed its address from Manchester to 16, Victoria 
Street, London, S.W. 


Electrical Engineering in Germany.—A company has 
jast been formed at Mannheim with a capital of £150,000, to be 
known as the Rheinische Schuckerts Gesellschaft fiir Electrische 
Industrie. The new company has been organised to acquire and carry 
on the branch businesses of Messrs. Schuckert & Co., of Nuremburg, 
in conjunction with which concern it will work at Strassburg, St. 
Johannam Saar, and Mannheim. 


Electrical Engineering in Italy.—Au electric power 
transmission plant is about to be installed at the workshops at Rimini 
of the Mendionali Railways. The contract for the work has been 
secured by Messrs. C. Monti & Oo., of Milan. 


Holophane Globes.—The action of the Holophane 
Company v. O. Berend & Co. was mentioned to Mr. Justice Kekewich, 
sitting in the Chancery Division of Justice last week, Mr. Jessel 
saying he had to move for an injunction to restrain an infringement 
of the plaintiff's patent, but Mr. Terrell, who appeared for the 
defendant company, desired to have an opportunity of considering 
the matter. He therefore suggested that, with his Lordship’s con- 
sent, it should stand over until Thursday next, defendants meantime 
keeping an account as they had undertaken to do. Mr. Justice Keke- 
wich said he rather objected to these adjournments, unless there was 
substantial ground for delay. Mr. Terrell saying he desired to 
consider the case as it was a somewhat complicated one, it stood over 
accordingly. 


Lists.—From the Union Heater Supply Company, of 
Detroit, Mich., we have received a small list, describing their fire 
pots, paint burners, gasoline electrical forge, gasoline heaters, and 
steam pipe cleaner. 

Mr. James Pitkin, of R3d Lion Street, Clerkenwell, has issued 
price lists of the ammeters and voltmeters of various types, also the 
Holden dead-beat cell tester and excess current indicator, dead-beat 
magnetic recording ammeter, and the Holden hot wire recording volt- 
meter, as manufactured by him. He has also brought out leaflets 
describing the Holden-D’Arsonval universal reflecting galvanometer, 
and Prof. Roberts-Austen’s recording electrical pyrometer. 


King’s College Engineering Society.—At a general 
meeting held on Friday, October 29th, Mr. C. F. R. N. Weston read 
a paper on “ Foundations.” The author divided his subject into two 
sections, the first dealing with natural foundations, and the second 
with foundations where the natural stratum is not sufficiently strong 
of itself to sustain the weight of a structure without resorting to the 
use of an artificial bearing stratum. The dangers and difficulties to 
bs —— in both natural and artificial foundations were fully 

ealt with. 


New Branch.—The British Thomson-Houston Company, 
Limited, have opened a branch office in Glasgow at 63a, St. Vincent 
Street. This office will be in charge of Mr. M. H. Bennett. 


New & Mayne, Limited,—The petition of Messrs. J. K 
and R. Lord for an order for the compulsory winding-up of New and 
Mayne, Limited, of London, electrical engineers, was before Lord 
Justice Vaughan Williams on Friday last, in the Companies’ 
Winding-up Court. Mr. Baker appeared for the petitioners, and 
explained that they were judgment creditors for £159 11s. He had 
received support for the petition from eight other creditcrs, but no 
notice of opposition, except from the liquidator and the debenture- 
holders. Mr. Hamilton, who appeared for the liquidator, asked that 
the petition should stand over until there had been held a meeting of 
the creditors to consider a scheme of arrangement. Mr. Baker said 
that the scheme had already been before the creditors, and had not 
been approved of. Mr. Hamilton said that the liquidator would show 
that if there was a forced sale of the property, the unsecured creditors 
and the shareholders would receive nothing; whereas if the scheme 
of reconstruction were entered upon, not only the creditors would be 
paid, but the shareholders would also benefit. Mr. Baker thought 
that in these circumstances it might be well that the petition should 
stand over, but it was a fact that some of the unsecured creditors had 
not been invited to the meeting which had been already held. Mr. 
Hamilton said he was not aware that that was so, but if on inquiry it 
were found to be so, invitations and copies of the scheme of reconstruc- 
tion would be issued to those creditors. The further hearing of the 
_— was then adjourned until the first petition day after 

ovember 10th. 


Nicholson and Tyler v. Lawrence.—In the Official 
Referees’ Courts of the Chancery Divison on Tuesday, before Mr. 
Verey, the hearing was commenced of an action in which Messrs. 
Nicholson & Tyler, electrical engineers and contractors, sued Mr. 
Joseph Lawrence, of Oaklands Kenty, Surrey, chairman of the Lino- 
type Company, to recover the sum of £206 53. 6d. for goods supplied 
and work done. The statement of defence set forth that by a con- 
tract dated January, 1896, plaintiffs undertook to light defendant’s 
house with electricity, and to supply him with the necessary and 
proper plant and machinery therefor, for £400, which amount 
defendant had paid; but plaintiffs had failed to light the house or 
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supply plant and machinery in accordance with the terms of his 
contract, whereby defendant euffered loss and incurred expense in 
refitting, altering, and putting in new materials, for wrich he 
counterclaimed £334 15s. $d.—Mr. Rufus Isaacs appeared for the 
plaintiffs, and Mr. Noad for the defendatt. In his opening state- 
ment, Mr. Isaacs said the contract contained a clause stipulating that 
the whole of the materials were to be of the best quality and fixed 
in a thoroughly workmanlike manner, in strict accordance with the 
rules of the Phoenix Fire Office, and guaranteeing that in the event 
of any defect arising within six months from bad or inferior work- 
manship, plaintiffs would make good such defects at their own 
expense. But, so far as plaintiffs knew, nothing arose from any 
defective work which they had not already put right within the 
stipulated period. What plaintiffs said was, that if the plant did 
not work, and the lamps had not worked properly, it was caused by 
defendant having over-run his plant. The original specification was 
for lamps of high efficiency, and after these had been run some 
time, somebody suggested to defendant that he had better have 
Ediswan low efficiency lamps; he made the change, and, besides, put 
a great many more lights on than were contemplated for the plant. 
In consequence, he found it did not work.—After Mr. Nicholson, of 
the plaintiff firm, and an expert had given evidence, the further 
hearing was adjourned until Monday. 


Sentenced,—At the Central Criminal Court Louis Rendle, 
43, committed from the Guildhall, was charged with obtaining money 
by false pretences from a number of persons in the City. In this 
case the prisoner, who had an office in Broad Street House, obtained 
the money by pretending that he had invented a new electric light, 
which had been taken up by the French Government, and also that 
he had made other electrical improvements. The Recorder senteneed 
him to three yeara’ penal servitude. 


Smoke Nuisance.—There have been complaints regard- 
ing smoke nuisance at Birmingham, and “Carbon,” writing to the 
Birmingham Daily Post on the subject, says: ‘‘ The Birmingham Elec- 
tric Lighting Company would find a perfect cure for the smoke 
nuisance if they were to adopt the same course as the London elec- 
tric lighting companies, namely, burn anthracite. Pea anthracite is 
that which is generally used. Anthracite, whilst possessing greater 
calorific power than any other description of coal, is smokeless, but 
requires an induced draught; but this difficulty is readily overcome 
by a proper apparatus.” 


Tramway Power House Switchboard.—Messrs. E liott 
Bros. have just introduced a standard type of panel for Board of 
Trade tests,! to form part of the switchboard in electric tramway 
and railway stations. In a list which they have issued describing 
this panel, Messrs. Elliott give therein some of the Board of Trade 
regulations as to required tests, and suggested arrangement of instru- 
ments to carry out these regulations. The panel is made in two 
types, E.P. and W. Type E.P. panel is for use in stations where 
earth plates are put down. Type W. is for use in stations where 
the negative bus bar is joined to the water main system. 


ELECTRIC LIGHTING NOTES. 


Aberdeen,—A report prepared by a sub-committee on the 
proposed electric lighting of the quays, estimates the cost of the 
scheme at £1,700. It is recommended that the current be taken from 
the Corporation mains at special rates already agreed upon. 

The uglas Hotel is now lighted by electricity, 250 lights 
— used. The installation was put in by Messrs. Shirras, Laing 
and Co. 


Bath.—Onr readers will remember the happy state of 
affairs that existed at Bath before the Corporation took over the 
electric light undertaking. Gas lamps which went out were smiled 
upon, but for every electric lamp that failed there was a fine imposed, 
and the company was abused in grand style. But now that the 
Council has the works under its own control, the failures are said to 
be as numerous asever. The answer given is, that the works are in a 
transitional state, as they were “ passing from the old company’s way 
of doing business to the Corporation’s new way.” 


Blackburn,—It is proposed to utilise the posts carrying 
the overhead wires for the electric tramways as standards for the 
lamps for street lighting. The Council has approved of this course. 


Bootle.—In connection with the Corporation electric 
lighting scheme the Finance Committee have resolved that, in order 
to estimate the minimum consumption, the necessary arrangements be 
made for the lighting of Stanley Koad, Strand Road, Derby Road, 
Merton Road, Oriel Road and Balliol Road with arc lamps, and 
Breeze Hill, Litherland Road, St. Alban’s Road, and St. Edmond’s 
Road with incandescent lamps. 


Bradford.—The annual report of the Gas and Electricity 
Committee for the year ended June 30th, contains the following 
remarks regarding the electric lighting:—‘ All consumers of elec- 
tricity are now supplied at a pressure of 230 volts. The balancing 
on the three-wire system at 460 and 230 volts is completed. The 
chief advantage of this change consists in being able to supply twice 
the number of lamps from the same mains with no further loss of 


pressure. The other advantages of this important change of pressure 
are:— (1) The area of direct supply is increased from 14 square miles 
to 9 square miles; and (2) the voltage is suitable for the supply of 
electricity for tram-car traction if required. A free supply of incan- 
descent lamps to all consumers of electricity for incandescent lighting 
from the Corporation tupply mains has been introduced, and is now 
in successful operation. In order to encourage a demand for electricity 
in the daytime, it has been arranged that a certain class of electrical 
apparatus shall be let out on hire. This arrangement has only been 
in operation nine months, and 39 motors and 62 arc lamps have been 
already applied for. Theze motors have proved an excellent ad- 
vertisement in themselves, and are rapidly increasing the day load at 
the works. The price of electricity for motors has been reduced 
from 34d. to 24d. per unit. Twenty-one miles of cables have been 
laid during the year, being equal to seven miles of one side of a street. 
The public arc lamps have been increased from five to eight.” 


Brighouse.—The Town Council has appointed a sub- 
committee to consider the question of completing the contract entered 
into some time ago with Mr. A. B. Brook, by which the Corporation 
were to acquire and take over that gentleman’s electric lighting plant, 
and to supply electricity for private purposes. 


Burslem. — A provisional order for electricity supply 
within the borough of Burslem and the parish of Wolstant2n, is to be 
applied for by the Burslem Council. 


Camberwell.—The General Purposes Committee reported 
to the Vestry at Wednesday’s meeting that they had received statutory 
notice from the London Electric Supply Corporation that after the 
expiration of one month it intended to lay high and low tension dis- 
tributing mains in the Camberwell Road. It will be remembered that 
the Vestry in November, 1893, applied to the Board of Trade to 
revoke the order granted to this corporation as it had failed to lay 
mains within the compulsory area during the prescribed two years, 
The Board of Trade, however, did not comply with this request. The 
General Purposes Committee now recommend that the Board of 
Trade should be asked to stay any action baing taken by the corpora- 
tion pending the Vestry’s further consideration with regard to the 
revocation of the order. 


Cambuslang.—The electric light installation here was 
inaugurated on 27th inst. by Mr. Lindsay Miller, the chairman of the 
gas company. The installation was carried out by Messrs. Hunter 
and Jack, of Glasgow, under the supervision of Mr. Crichton Fulton, 
the engineer of the County Council. The dynamo was supplied by 
the Electric Construction Company, and is driven by a Crossley gas 
engine. The streets are lighted by means of arc lamps of the 
Brockie-Pell pattern. 


Canneck,—The District Council is to hold a special 
— this month to discuss whether to apply fora provisional 
order. 


Chelsea,—Mr. T. W. E. Higgins, the surveyor, has issued 
a report to the Vestry re electric lighting for Kensal Town. He has 
collected information from various districts as to installations in 
operation and costs of working, and has placed it in tabulated form. 
The County of London and Brush Provincial Company wishes to 
obtain a provisional order for the Kensal Town district, and this is 
what led the Chelsea Vestry to inquire into the matter. 

The Vestry has considered it advisable to go into the question of 
public lighting, and has appointed a special electric lighting com- 
mittee to consider it. 


Chester.—The electric light mains are to be extended 
down certain thoroughfares ata cost of £139. A member inquired 
at the last Council meeting how the undertaking was progressing 
financially, but the Mayor stated that they would not have the 
account submitted before they had been working 12 months. At the 
last committee meeting it was shown that the current sold for private 
purposes amounted to £2,300, and beyond that sum there was the 
amount due from the Watching Committee for street lighting. The 
light was a much greater success than they anticipated. 


Country House Lighting.—A private installation is 
to be put into Somerleigh Court, Dorchester, for Mr. R. Lynes, by 
Messrs. Cosens & Co. The plant comprises gas engine, dynamo, and 
accumulators. 


Crewe.—. deputation recently inspected the Chester 
electric lighting undertaking, and the Crewe Council has now decided 
to apply for a provisional order. A company had proposed making 
application. 


Dover.—The Surveyor has been looking further into the 
matter of testing the illuminating power of the street arc lamps. 
He has communicated with the Dover Electricity Supply Company 
as to the practice adopted in other towns, and has found thata meter 
is used for testing the cnrrent, but there was no test for the candle- 
power of the arc lamps. So long as the best form of lamp was used, 
the candle-power was taken on trust. The electrical engineer to the 
London County Council had sent him a copy of his report to the 
County Council cn the same subject, the report being accompanied 
by a table showing the result of tests made, which proved that the 
lamps were not up to the efficiency specified. The cost for testing 


‘the lamps with a photometer would be 10 guineas a day and the 


travelling ex of the man sent down with it. A photometer 
would cost £90 to purchase. The company guaranteed the light to be 
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OF VALUE and INTEREST to EVERY ENGINEER, 
The most complete CATALOGUE yet issued; 91 pages. 


“HELSBY” CABLES AND WIRES. 


For For Any Voltage and 
Lighting, Any Situation. 
Power, 

Telephony, Single, 
Tramways, Concentric, 
Telegraphy, Three-Phase, 
Signals, &c. Cables, &c. 


The TELEGRAPH MFG., Co., Ltd, HELSBY, near Warrington. 


11, Queen Victoria St., LONDON. 2, Parsonage, MANCHESTER. 30, Hope St., GLASGOW. 6, Victoria St., BELFAST. 35 


ERITYS, 


ELECTRIGAL FITTINGS AND ACCESSORIES MANUFASTURERS, 


PLUME WORKS, ASTON, BIRMINGHAM. 
KING STREET, COVENT GARDEN, LONDON. 
PRINCESS STREET, MANCHESTER. 


Telegraphic Addresses: 
“VERITY, BIRMINGHAM.” 
“VERITY, LONDON.” 


MANUFACTURERS OF 
Every kind of Fittings for 


ELECTROLIERS Electric Light—Modern or 
BRACKETS, Antique, Pla‘n or Elabora:e. 
PENDANTS, | 


STANDARDS, | 

SHOP FITTINGS, | 

MILL FITTINGS, ) 

CHURCH FITTINGS, 

THEATRE FITTINGS, 

BANK FITTINGS, 
&C., &C. 


Their “ B.E.” Catalogue deals 
with the Fittings they 
manufacture, and Messrs. 
Veritys will be pleased to 
send it upon application. 


Agent for Australasia :—Mr. J. A. NEWTON, cromweil Buildings, Bourke and Elizabeth Street, Melbourne. [22)-9° 
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DAVY 


LAMPS,” 


CONTINUOUS AND ALTERNATING. 


7 As used by Islington Vestry (London), Great Northern 
THE ONLY ENCLOSED ALTERNATING 
LAMP THAT IS A SUCCESS. 


Any frequency. 6 amp. to 


9 amp. Simple & Durable. 


This Company will pay a reward of £10 in cash to any person or firm giving satisfactory proof that 
such person or firm has been threatened with action for infringement by selling the Patent 
Enclosed Arc Lamps as manufactured by the Davy Electrical Construction Co. 


Horsell Road Works, Ronald’s Road, 
Highbury, London, N. 


West End Office—15, Victoria Street, Westminster, S.W. Telegrams :—“ Arcazon, LONDON.” 1755 


Telegraphic Address — Telephone :— 
“ @ALVANOSCOPE,” No. 35,028, 
LONDON. GERRARD. 


TESTIMONIALS 


SUITABLE 


DIRECT CURRENT. 


100, 200 and 300 Yolts. APPLICATION. 


WE 
GUARANTEE 


THESE MACHINES 
TO BE OF 
BEST WORKMANSHIP & FINISH. 


Absolutely Sparkless 
AND 
SECOND TO NONE 
ON THE 
MARKET. 


ONLY ADDRESS: 
122-124, CHARING CROSS ROAD, LONDON, W.C. 
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ALL THE STREET 


ARC LAMPS 


recently erected 


GLASGOW, 


and replacing those previously used, 


WERE MANUFACTURED AND SUPPLIED BY 


BROCKIE-PELL ARC LAMP 


LIMITED, . 
97, Queen Victoria Street, LONDON, E.C. 


Works: FINSBURY LONDON, E.C. 


N.B.—The Lamps in HAMMERSMITH and SHOREDITCH also 
“ BROCKIE-PELLS,” 


Manufactured under our patents by the late Licensees. . ™ 


DIXON, CLAYTON Co. 


ELECTRICAL ENGINEERS, 


PENISTONE. 
HIGH-CLASS WOODWORK 
BELLS. 


PATRASSES, SWITCH BASES. 


Cases for BELLS, ak 
TELEPHONES, 
TELEGRAPH, 

And all Electrical Instruments. 


SCREWS AND TERMINALS ANY REQUIREMENT. 


LET US KNOW YOUR WANTS. OUR QUALITY AND PRICE 
WILL SUIT YOU. 


ENGLISH MAKE SS 
THROUGHOUT. - 
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SUCCESSORS IN THE 


AMMETER, VOLTMETER, AND SWITCH BUSINESS 


NALDER BROS. & CO., 


ise, RED LION STREET, CLERKENWELL, E.c. 


SOLE MAKERS OF THE 


N. C.S. AMMETERS & YOLTMETERS. 


HIGH INSULATION, 


JEWELLED © 
6-INCH BEARINGS, 
METAL DIAL, ACCURATE, 
BRASS COVER, RELIABLE, 
BRASS BASE, HANDSOME. 
TERMINALS MADE IN 
AT BACK. ENGLAND. 


1896 Type, 6-inch Dial. 


SOLE ADDRESS: 


34, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 


AGENTS :—Messrs. W. McGEOCH & Co., 108, Argyle Street, Glasgow; and Mr. S. JEVONS, Electric 
Stores, Minories, Birmingham. a160 


THE PROTECTED RAIL BOND 


PLACED UNDER THE FISH PLATE, 
Flexible to Vibration and Yielding 
to Contraction and Expansion. 


SOLID COPPER TERMINALS CAST- 
WELDED ON TO COPPER WIRES. 


We furnish Screw Welders for Fastening Bond to 
the Rail. Send for Catalogue and Prices. 


DROP FORGED 
SEGMENTS. ROLL DROP. 


ALL STYLES AND SIZES. 


Main Office and Factory, CLEVELAND, OHIO, U.S.A. 


Cable Address:—“ROLLDROP.” Foreign Catalogue in 5 Languages. 
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The List of Applications will be closed on or before 
November 6th, 1897. 


THE 


DIRECT WEST INDIA CABLE 
COMPANY, LIMITED. 


(Incorporated under the Companies’ Acts, 1862 to 1893). 


AUTHORISED CAPITAL - - £120,000, 
Divided into 24,000 Shares of £5 each. 


PRESENT I88UES— 
12,000 SHARES OF £5 EACH, 


OF WHICH 
£1 5s. Od. per Share is to be paid on Application, and 
£1 5s. Od. ,» Allotment. 


Of the remaining £2 10s. 0d. per share, £1 5s. 0d. per share is, by an arrangement 
with Her Majesty’s Treasury, to be held in reserve as a provision 
for repairs to the Cable if required; and 


£120,000 IN 1,200 FOUR-AND-A-HALF PER CENT. 
DEBENTURES OF £100 EACH. 
To be issued at £95 per cent., payable as follows :— 
£10 Os Od. on Application, 
£25 Os. Od. ,, Allotment, 


£25 Os. Od. ,, November 30th, 1897. 
£35 Os. Od. ,, December 30th, 1897. 


£95 Os. Od. 


@rustees. 

The Right Honourable LORD STRATHCONA AND MOUNT ROYAL. 
THOMAS SKINNER, Esq., 1, Royal Exchange Buildings, London, E.C. 
Directors. 

THOMAS SKINNER, Esq. (Chairman of the Halifax and Bermudas Cable 

Company, Limited and Director of the Canadian Pacific Railway Co.) 
T. G. H. GLYNN, Esq. (Director of the Halifax and Bermudas Cable Co., Ltd.) 
CHAS. R. HOSMER, Esq. (Director of the Halifax and Bermudas Cable Co., 

Limited, and Manager of the Canadian Pacific Railway Company's 

. Telegraph System). 
JOSEPH RIPPON, Esq. (Director of the Halifax and Bermudas Cable Co., Ltd.) 
Bankers. 
THE BANK OF MONTREAL, 22, Abchurch Lane, London, E.C. 


Solicitor, 
N. HERBERT SMITH, Esq., 43, Coleman Street, London, E.C. 


Secretary (pro tem.) and Offices. 
OTTO ROCHS, Esq., 33, Old Broad Street, E.C. 


'PWHE DIRECT WEST INDIA CABLE COMPANY, LIMITED, has been 

established to take over and carry out an agreement entered into between 
Her Majesty’s Government and the Halifax and Bermudas Cable Company, 
Limited, dated August 2nd, 1897, for the laying and working of aline of sub- 
marine cable from Bermuda to Jamaica, vid Turk’s Island, for which Her 
Majesty’s Government undertake to give a subsidy of £8,000 a year for twenty 
years, upon the terms and subject to the conditions in the said agreement 
contained. 

By this extension Jamaica and such other parts of the British Empire as are 
connected therewith will be once for all liberated from dependence on foreign 
systems of telegraphic communication, as by the connection at Bermuda with the 
Halifax and Bermudas Cable Company’s system Great Britain will be brought 
into direct cable communication vid Halifax, Nova Scotia. 

In furtherance of this work the Jamaica Legislative Council have adopted the 
report of a select committee in favour of the granting by the colony of an 
annual subsidy of £2,000. An application will at once be made on behalf of the 
company to the Legislative Council to carry this dicision into legal effect. 

Jamaica is already in cable communication with the whole of the West 
Indies and Central America, and it is the belief of the directors of this company 
that a profitable business will be at once obtained for the new cable and its 
connections at Bermuda, Halifax, and Great Britain, as, in regard to cost of 
cable and proportion of capitalisation, no existing company can be better fitted 
to face competition than this company. 

A highly advantageous contract has been entered into with the Telegraph 
Construction and Maintenance Company, Limited, for the construction and 
laying of the cable by January 3ist, 1898. 

Subscriptions are now invited for -£60,000 of the share capital, and for the 
£120,000 44 per cent. debentures at the price of £95 per £100 debenture. 

Of the share capital more than half the amount now offered has been sub- 
scribed by the directors and their friends. 

The debentures are secured by the transfer to the Right Honourable Lord 


- Strathcona .and Mount Royal and Thomas Skinner, Esq., of the above- 


mentioned subsidy, and also of the cable to be laid by the company under the 
said agreement of August 2nd, 1897, and all stations, buildings, and plant to be 
erected, acquired, or used by the company for the purpose of working the said 
cable, and the business and undertaking of the company so far as concerns the 
working of the said cable. 

The debentures will be redeemed by yerckane in the open market at less than 
par, or by drawings at par; by the application of the surplus of the Treasury 
subsidy, after payment of interest, and power is reserved to the company at 
their option to add to the sinking fund any subsidy obtained from Canada, 
Jamaica and Turk’s Island, or from the company’s surplus revenue, provided 
always that the average rate of redemption does not exceed £7,000 per annum, 
but if a less sum than £7,000 is redeemed in any one year the balance may be 
paid off in any subsequent year. The application of £10,000 a year to interest 
and sinking fund will redeem the debentures within 20 years, but in any case 
unred d, debentures b due December 3lst, 1920. Drawings or 
purchases will be commenced June 30th, 1900. 

The debentures will be registered and transferable in the usual manner, but 
will have coupons attached, which will be payable in London at the bank of 
Montreal, London, or at the company’s offices on June 30th and December-3lst. 
Interest from the dates of payment of instalments to December 3lst, 1897, will 
be paid by cheque, and the first full coupon will be due June 30th, 1898. 

Applications for shares or debentures are to be made at the bank of Montreal, 
22, Abchurch Lane, London, E.C., on the accompanying forms. 

If a less number of shares or debentures than applied for be allotted, any 
pei > sppetuaaiae money will be applied to the payment of monies due on 

ment. 

A Stock Exchange quotation will besapplied for in due course. 

In cases where no allotment is made the amount deposited’ on application 
will be returned as sogn as possible. 

_ Failure to pay any’jostalment when due will render all previous payments 
liable to forfeiture. 

The contract with Her Majesty’s Government, memorandum and articles of 
association, the construction contract, copy of the mortgage and trust deed, and 
the form of debenture, may be inspected at the company’s offices. 


London, November 3rd, 1897. 


Gducational Ustice. 


THE ELECTRICAL & GENERAL ENGINEERING 
COLLEGE, 


PENYWERN HOUSE, EARL’S COURT. 


Principal: Senior Instructor 
W. de TUNZELMANN, B.Sc, | GO. CAPITO, M.LE.E., M.1.M.E. 


Bxtensive Laboratories, Rooms, Dynamo Room, 
Steam Engine, Workshops. 
Recommended by most of the leading engineering firms. 1: 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 


LEONARD STREET, CITY ROAD, E.C. 


SPECIAL COURSE of Six Lectures on Electric Traction 
will be delivered by Dawson, Esq., M.LE.E., 
Assoc.M.I.C.E., on Thursday Evenings from 8 to 9 o’clock, 
beginning on Thursday, November 11th. 
Fee for the Course, 6s. 
The Syllabus of the Course may be obtained at the College, or 
at the Head Office of the City and Guilds of London Institute, 
Gresham College, Basinghall Street, E C. 


JOHN WATNEY. 
1889 Honorary ecrelary. 


Official Motices. 


BLACKPOOL CORPORATION ELECTRIC TRAMWAYS. 


‘ CORPORATION OF BLACKPOOL are prepared to 
receive Tenders for the following works required in the con- 
version of their present system of electric traction. 


Section A.—Steel Columns, Brackets, and Straining Posts. 
»  B.—Trolleys, Trolley Wire and Insulators. 
» C.—Controllers, Motors and Gearing. 
»  D.—Mains and Section Fuses. 


Tenders will be received for one or more cections, but not for 
part of a section. 

Specifications, general conditions, and form of tender, may be 
had upon application to the undersigned on prepayment of the 
sum of Two Guineas, which will be returned on receipt of a bond 
fide tender upon the prescribed form and within the time stated. 
Drawings ok plan of route may be inspected at the office of the 
undersigned during the usual office hours. 

Sealed tenders, addressed to the Chairman of the Electric 
Lighting and Tramways Committee, and endorsed “Tender for 
Traction Material, Section .........” to be delivered to the under- 
signed not later than 10 a.m. on Monpay, NovEMBER 22nd, 1897. 

e Corporation do not bind themselves to accept the lowest or 


any tender. 
ROBERT C. QUIN, 
Borough Electrical & Tramway Engineer. 


Corporation Electricity Works, 
Blackpool, October 27th, 1897. ~ 1998 


WANTED. 


HE URBAN DISTRIOT COUNCIL OF MORECAMBE 

require the services of a Clerk in their electrical depart- 

ment. He must have had experience in central station book- 
keeping. 

Applications, in applicants’ own handwriting, must be sent to 
the Electrical Engineer not later than November 15th inst, 
endorsed “Clerk,” enclosing not more than three recent testi- 
monials as to character, ability, &c., and stating salary required. 

By order, 
Cc. F. PARKINSON, 
Council Offices, Morecambe, Electrical Engineer. 
November 2nd, 1897. 3 


CORPORATION OF AYR. 


ELECTRIC LIGHTING._FREE WIRING. 


bb are invited from firms willing to undertake the Free 
Wiring of Premises in the Streets of the Burgh. For full 
particulars as to districts in which the mains are laid, apply to 
AETHUE J. FuLLER, Burgh Electrical Engineer. 
Tenders, with full description of the scheme, and terms, must 
reach me not later than THurspAy, November 11th, 1897. The 
Council do not bind themselves to accept any offer. 


A. G. YOUNG, 
Town Clerk. 1797 


. [Continued on next Page ] 
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Official Motices.—Continued. 


| COU AS BOROUGH OF BURNLEY. | Bleotrical Workers of Glasgow willing to join the above Union, 


eh FOR ELECTRIO LIGHTING CABLES. 


supply and delivery at their Electric Lighting Station of 
Lead-sheathed, Underground Cables. Specification, 


| 
| 


schedule of quantities, and form of tender, may be obtained cn © 


application to Mr. W. RB. Wricut, the Borough Electrical 
Engineer, on payment of a deposit of £1 I1s., which will be 
returned on the receipt of a bond fide tender. 

Sealed tenders, endorsed “‘ Tenders for Cables,” and addressed 
to the Chairman of the Electric gay Sub-Committee, Town 
Hall, Burnley, must be delivered on or before WEDNESDAY, 
NovEmMBEr 17th, 1897. 

By Order, 


Wm. T. 
Town Hall, Burnley, ‘own Clerk. 
October 16th, 1897. 1757 


GLASGOW CORPORATION. 


ELECTRICITY DEPARTMENT. 


TO ELECTRICAL ENGINEERS. 


HE GLASGOW CORPORATION invite applications for the 
position of Chief Resident; Engineer of their Electricity 
Department. es besides g practical experience 
in all matters ting to electricity, must be specially qualified 
to prepare designs and specifications for, and to carry out the 
construction of generating stations and the laying down of mains 
and all other works necessary for the production and distribution 
of ——_ fur lighting and motive power, and to take the entire 


eastle-on-Tyne, Norwich, Liverpool, Loughboro’, Salford, Wolverhampton. 1784 
é age CORPORATION of Burnley invite Tenders for the | 


Established 1889. 
UNION. 


Reg. No. 640. 
ELECTRICAL TRADEBS’ 
Head Office :—Club Union Buildings, Clerkenwell, E.C, 


d form a Branch, are invited to communicate with General 
Secretary at above address. Entrance Fee, &s. 6d. 
Branches at London, Belfast, Bolton, Blackburn, Bradford, Birmingham, New. 


Cloth, Post Free, 2s. Illustrated with Working Drawings. | 


HOW TO BUILD A FIFTY-LIGHT DYNAMO 


OR FOUR HORSE-POWER MOTOR. | 
By A. E. WATSON. 


H. ALABASTER, GATEHOUSE & 


4, Ludgate Hill, London. 


THE BOOK OF BOOKS FOR WIREMEN, ELECIRICAL ENGINEERS, CON- 
TRACTORS, CONSTRUCTING ENGINEERS, ARCHITECTS 
AND STUDENTS. 


HOW TO WIRE BUILDINGS 


A MANUAL OF THE ART OF INTERIOR WIRING, 


By AUGUSTUS NOLL, E.E. 
Cloth, 8vo, Illustrated. 162 Pages. Price, 6s. 


— 


— of the department. The salary will not be 
£800 per annum, but the successful candidate will 

require ~ devote his whole time to the duties of the office. 

Applications, stating age and experience, accompanied by 20 
ae copies of not more than six testimonials of recent date, to 

e lodged with the Subscriber, marked “ Electrical Engineer,” cn 
or before 9rH NovEMBER NEXT. 

Canvassing any member of the Corporation will disqualify 


The book is handsomely printed on extra thick prper in coum, plain type. 
Sent Postage res to any address on eotigt af price, by 


H. ALABASTER, GATEHOUSE & CO,, 
4, LUDGATE HILL, LONDON, E.C. 


applicants. Instruments. 
Town Clerk. HATTON GARDEN, E.0. 
am gow, 
October 21st, 1897. 1788 advertisement i = 


A 


EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, BEDFORD, 

PRESTON, CHELMSFORD, BRADFORD, PORTSMOUTH 

MANCHESTER, EASTBOURNE, STAFFORD, ST. PANCRAS, 
WAKEFIELD, KILLARNEY, &c., &c 

And by the London Supply Companies. 


HE PATENT 


VARIOUS TYPES KEPT IN STOCK. 


|DOULTON & CO., Lambeth, LON DON, S.E. 


WORKS: LAMBETH, LONDON, 8.E. DEPOTS: . BIRMINGHAM, Granville St. 
OWLEY REGIS, STAFFS. LIVERPOOL, Sohc St. 
SMETHWICK, nr. BIRMIRGHAM. 
HELENR’S, LANCS. 
BURSLEM. PAISLEY, NB. PARIS. 


‘The Brush Uncased. 


THE SPARKLESS 


DYNAMO AND MOTOR BRUBH. 
(Chaplin’s Patents.) 
As Supplied to the Leading Municipal Electric Light Stations throughout the United Kingdom. 
MADE OF No. 36 B.W.G. HIGH CONDUCTIVITY COPPER WIRE. 

The peculiar construction of this Brnsh ensures perfect contact with the Commutator, even when 
much worn; and renders it so superior in all points to the older types of brushes that it is rapidly dis- 
placing them for Dynamo and Motor work of every kind. The result is brought about by the spo’ | 

nature of the contact surface. With the lightest possible pressure the highest conduction is attaine 


sparking is prevented, wear on the commutator is reduced, and its temperature lowered. 
The cost is no more than that of the common gauze brush. To be had from 


THE ELECTRICAL ENGINEERING STORES, 


MINORIES. BIRMINGHAM, 
OR OF 
Bertram eoeeny Cornbrook Telegraph Works, Manchester; 
Beanland, Perkin & Co.. Prudential Buildings, Park Row. Leeds; 
Wm. McGeoch & Co., 108, Argyle Street, Glasgow; and other dealers. 


The Brush 
Complete. 
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TYPE 


STORAGE 


CENTRAL STATION, 


As adopted by the following 


CORPORATIONS: 


Limited, 


Clifton Dunction, 


Zondon Office: Year Manchester, 
59, Uictoria Street, 


1789 


(21) Vir 
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n, New. 
mm. 1784 
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MANUFACTURERS OF 


DYNAMO. 


THE 


GENERAL ELECTRIC 


LIMITED 
Ney HEAD OFFICES AND SHOWROOMS- 

69, 71, & 88, Queen Victoria Street, LONDON, E.C. 

! Chapel Street, Manchester. 
nA Branches—< 71; Waterloo Street, Glasgow. 


39, Corporation Street, Birmingham. 
138, Westgate Road, Newcastle-on-Tyne. 


Peel Works, Adelphi, SALFORD. 
Works—< Brook Green, HAMMERSMITH. 
CLERKENWELL. 1127 


. 
| | 
1 
FROM A 
f 
A 
TO A 
Say 
. 
4 
= 
be 
i 
= 


THE ELECTRICAL REVIEW SUPPLEMENT. 


[28] 7X 


NEWCASTLE-ON-TYNE, 
17. SOHO SQUARE W. 


SLOW SPEED. 
HIGH EFFICIENCY. 


DYNAMOS 


THE ELECTRICAL REYIEW. 


Faray, Price 4d. 
Office: 4, LUDGATE HILL, LONDON. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNT RY 


NOTICE TO ADVERTISERS. 
The following are the LATEST times up to which Advertisements can 
be received for publication in current week’s issue :— 
New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
™ Small Announcements for middle pages, Thursday 2 p.m. 


TELEPHONE No, 18,077 Telegrams: “INDICES,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(4STABLIBHED 1880), 
Electrical Auctioneers, Valuers, 
ARBITEHATORSG. 


Average Anncal Yaluations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON E.. 
CHEAP PREPAID ADYERTISEMENTS, 


ony 
rate of ONE PENNY Per Word (minimum 1:.). 
Three consecutive Insertions for the Priee for Two. 
*s® This Boale does not apply to Trade Advertisements, terms for which 
oan be had on application. 


= 


SITUATIONS YACANT. 
of the Advertioess will bo entiealy 
Original Testimonials should never be sent. 


A WINDER (non-society) wanted, used to all kinds 
of armatures; workman.— Apply 1,835, ELectricaL 
Review, 4, Ludgate Hill. London. 1595 


GENTS.—Old-established manufacturing firm of everything 
electrical, requires a live Agent in every important town in 
England. Business men having extensive connection will be 
treated with on liberal terms.—1,756, Enxzcrrican Review, 4, 
Ludgate Hill, London. 1756 


RAUGHTSMAN.—First-class wanted, accustomed to elec- 
trical work preferred.—1,846, Revirw, 4, Lud- 
gate Hill, London. 1846 


ITTER Wanted, used to all-round work, including marking 
off and fitting up dynamos, non-society.— Apply 1,834, 
Exxctricat Revirw 4, Ludgate Hill, London. 1984 


Qavepsl good Armature Winders wanted at once, good wages 


and permanency for suitable men, for cal firm in the 
Midlands.—Apply 1,823, Exxcrricat Review, 4, Ludgate Hill, 
London. 1998 


ANTED. — Draughtsman, experienced in electrical and 

light engineering work, to take charge of drawing office — 

Salary £2 per week.—Apply 1,847, Enzcraicat Review, 4. Lud- 
gate Hili, London. 1847 


ANTED.—A competent man capable of undertaking the 
} charge of a gas engine and electric plant of about 300 
lights in the city, would be required to make himself generally 
useful about the premises.—Address, by letter, to “ ELzcrric,” 
care of J. W. Vickers, 5. Nicholas Lane, B.C. 1844 


ANTED.—Leading Dynamo Hand, continuous and alter- 
nating; give full particulars and experience.—All letters 

to be addressed 1,822, ExzcreicaL Review, 4, Ludgate Hill, 
London: 1822 


ANTED.—Assistant Electrical Engineer to take charge of 

shift in low tension three-wire station. Applicants must 

have had thorough mechanical and electrical training, and 
Previous experience in similar position. Commencing salary £90 
per annum.—Applications, stating age’ and experience, and en- 
closing copies of not lers than three testimonials, to be addressed 
1,819, ELzcrricat Revizw, 4, Ludgate Hill, London. 1819 


HARBURG INDIA-RUBBER ©. COMPANY. 


London Warehouse: F, WINTER, 138, London Wall, Wood St., E.C. 


EBONITE. 


SITUATIONS WANTED. 


are to be answered to a 
nom de plume at the Euzcraicat Ravizw Office, for 
addresses of the Advertisers will be entirely 


number, letter or 
names and 


A LE.E., 8 years’ experience dynamo design and construction, 
. estimating, installation work, business experience, seeks 
re-engagement.—1,779, ExxzcrricaL Revisw, 4,; Ludgate Hill, 
London. 1779 


ENGINEER, age 22, seeks situation. Excellent 
references.—1,848, EnxctricaL Review, 4, Ludgate Hill, 
London. 1848 


SS ENGINEER (21) four years’ practical general 
experience, seeks engagement as Junior Assistant or Im- 
prover.—GiLBERT, Barnby, Newark-on-Trent. 1928 


ae ENGINEER (26), experienced in managing 
men and material, and lighting, power, and bell work, 
desires appointment as manager of department, or as foreman ; 
excellent testimonials.—Address, 1,850, Exxcrrica, Review, 
4, Ludgate Hill, London. 1850 


| genie pita (22) desires post as Assistant or Improver in 

central station. Two years shop and one year high tension 
station; good references.—1,852, ELEcTRIcaL Review, 4, Ludgat; 
Hill, London. 1852 


| ENGINEER (20) requires engagement as 
Assistant Draughtsman ; four years’ experience.— 
1,836, Exzcrricat Review, 4, Ludgate Hill, London. 1836 


ENGINEER (21) desires Engagement; fair 
draughtsman.—1,837, Enzcrricat Review, 4, Ludgate Hill, 
London. 1337, 


LECTRIC ENGINEERING.—A youth desirous of adopting 

electric engineering as a profession wishes to meet with an 

opening in some good firm where he could be taken on moderate 
terms.— Address, “ C. C.,’’ 31, Canonbury Park North, N. 


1825 


LECTRICIAN, Young, wanted for calibrating meters.—State 
age, experience, and salary required, to CHAMBERLAIN AND 
Hooxuay, Birmingham. 1845 


LECTRO-CHEMISTRY AND ENGINEERING.—Wanted, 

employment by electrician of practical experience; might 

find some capital to join established business.—Address Box 609, 
Wic.1ne’s, 125, Strand 1881 


situation in central station, 
or ¢ of private t. tral station expcrience 
with Willans engines; also experience with various gas engines.— 
« ENGINEER,” 254, King Street, Hammersmith. 1908 


LBOTRICAL ENGINEER (24) socks responsible berth used 
to installation erection; testing. — 1,809, ExzcrarcaL 
Review, 4, Ludgate Hill, London. 1809 


LIGHTING. — Young gentleman, well up in 

installation work, theoretically and practically, desires re- 
engagement; salary a secondary consideration. — 1,789, Exxc- 
TIRCAL Review, 4, Ludgate Hill, London. 1789 


| gape ENGINEER, 10 years’ shop, drawing office, 

and installation experience, at present in charge of large 
installation, seeks change; good references.—1,778, KLECTRICAL 
Review, 4, Ludgate Hill, London. 1778 


LECTRICAL ENGINEER, Theoretical and 10 years’ prac- 
tical experience, seeks appointment at home or abroad 
(speaks Russian).—Apply, 1,759, Review, 4, Ludgate 
Hill, London. 1759 


[Continued on next page. ] 
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ENGINEER (25) seeks Appointment as assis- 

- tant works’ manager; six years’ experience dynamo design, 

ExecrercaL Review, 4, Ludgate Hill, 
n. 1777 


(25), having some ience, desires engage- 
ment with first-class firm.—Address, 1,851, ExLecrricaL 
Revrew. 4, Ludgate Hill. London. 1851 


MPROVERS.—The Gilbert Arc Lamp Co., Ltd., Chingford, 
Essex, have room for Improvers or Pupils from a technical 
college, Must, give time in lien ef premium. Apply afternoon. 4.4) 


oe Disengaged, Foreman, charge wiring, erection, 

lighting, telephone, tell-tale, bell, fice alarm motor plant at 
West Sussex Asylum, 16 years’ experience ; splendid testimonials ; 
31.—“ E.,” 4, Cleveland Road, Chichester. 1766 


OUNG MAN (21) as Improver; electric traction, central, or 
large private light installation; six years’ experience; 
certificates ; small.— Apply, 1,841, Review, 
4. Ludgate Hill. London. 1841 


ae Electrical Engineer seeks appointment as Junior 
Assistant, two years’ theoretical, three years with leading 
firm, one year’s central station experience; energetic. Excellent 
testimonials. — 1,764, ExzcrricaL Review, 4, Ludgate Hill, 
London. 1764 


ARTICLES FOR SALE AND WANTED, 
PARTNERSHIPS, &c. 
Where Advertisements ven number, letter, or 


nom de plume at the Exzcrrican Revisw Office, 6 for names and 
addresses of the Advertisers will be entirely di 


sizes promptly, a: and chea 


Accumulators on hire for tem , experimental uses, 
&c.—8, Dorset Buildings, iver Square, Fleet Street, B.C. 
(Telephone No. 65.266). 

YNAMOS.—High class Dynamos of best make and finish. 

Can be seen tested to full output :— 

Volts. Amperes, Speed. Price. 

100 60 1,280 £50 New. 

100 40 1,260 38 New. 

100 25 1,300 30 New. 

100 45 1,200 36 Nearly new. 


Also Second-hand Gas Engine, 8 H.P., Atkinson patent, price £40. 
—Srepruens, Suitx & Co., Lrp., Cuba Street, Millwall, London. B. 


ARTIST requires home work for evenings. 
Very moderate terms. Specimens of designing post free.— 
“ DrsiGnER,” 41, Caversham Road, Kentish Town, N.W. 1754 


OR SALE.—Electrical and Mechanical Engineering Business ; 
good suburban town; excellent plant.—For particulars and 
orders to view, apply to E. F. Hunt, Solicitor, Acton, W. 1K32 


OR SALE.— 20 N.H.P. Compound Undertype Engine: and 
Boiler, 120 lbs. steam, by Fowler, of Leeds, fitted with auto- 

matic expansion and Hartnell’s governors; also two Shunt Dy- 
namos, by Elwell-Parker, 100 volts, 300 amps.; sell together or 
separate.—‘A U.,” 5 and 5, Queen Street, E.C. 1840 


NVESTMENT.—A Continental firm of electrical engineers 
and manufacturers of long experience, possessing patentr, 
drawings, &c., of a large number of tested modern dynamos and 
other electrical machinery, is desirous of negotiating with gentle- 
men with view to partnership for manufacturing in this country. 
—1,758. Exectricat Review, 4. Ludgate Hill, London. 1758_ 


BY CORRESPONDENCE im Electric Light and 
Power Engineering, based on City and Guild’s require- 
ments. Preliminary Course, 12 lessons, 6s. 6d. Ordinary Grade, 
“Course A,” 15 lessons 103. Honours Grade (Central Station 
Working and Transmission of Power Installations), Course B, 
20 lessons 25s. For syllabus and full particulars, apply, 


HM-METEB and Generator Wanted in good condition — 
* Fixctric,” 180, Shirland Road, Paddington. 


ARTNERSHIP.—Eoglish E'ectric Lighting Company, havi 
monopoly and now working large Continental town, soe 
about £1,000 additional capital to extend 1 Ha in 
first instance 1,843, EnecrricaL Review, 4, Ludgate Hill, London, 
1848 


ea in any form and quantity, purchased at highest 
prices by Dery & Co., 44, Clerkenwell Road, London. 4,, 


Wanted for No.2 Leclanché glass jars, deliver: d 
London, in quantities of 1 to 10,000.—1,782, Exxcraica, 
Review, 4, Ludgate Hill, London. 1m 


ANTED immediately, for month or six weeks’ job, one 
Wireman ; wages 30s. per week —-Apply, Messrs. Coszns 
AND (o.. Electrical Engineers, Weymouth. 1639 


y= by English Electrical Engineer in Brussels, 
representing at present first class firms, a working partner 
with capital to extend business.—Apply, “M.I.E.E.,” 1,826, 


ExectricaL Review, 4. Ludgate Hill, London. 
ANTED, Electric Lamp Tops and Scrap Platinum.—Epry 
AnD Co., 29, Ludgate Hill, London. 1478 


ELECTRIC Telephones, 
Batteri 
Bells, 
Pushes, Switches, 
Lamps, Electro- 
Wires. 
Medical 
ELECTRICAL Apparatus. 
ACCSESSOPIES 
ON APPLICATION. 


HARRISON, 
Manufacturing Electrician, 


Liberal Discounts 
to the Trade. 


—  Office—697, ORMSKIRK ROAD, PEMBERTON, WIGAN. 
Works—ELLESMERE MILL, NEWTOWN, WIGAN. 
Registered Telegraphic Address:—“ Harrison, PEMBERTON.” 


4 NER & SONS, DYNAMOS, MOTORS 
GARDNER & SON ENGINES. 
See Page Advertisement Third Friday of each month. 


Mr. J. a. LORRAIN, M.LE.E., M.I.M.E. 
Fellow of the Chartered Insttiute ef Patent Agents, 
Norfolk House, Norfolk St., London, W.C. 


“PATENTERA HANTRWIE Pact Pras an Anpiiaetian 


ILLUSTRATED, PAPER COVERS, ls. CLOTH, 2s. 


SOMETHING ABOUT X RAYS 


FOR EVERYBODY. 
By £. TREVERT. 


The Intensity Coil and the Crookes Tube; Experiments with 
X Rays; The Fluorscope and other Apparatus; Index. 


TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & CO., 


“ ENGINEER,” 83, St. Dunstan’s Road, Hammersmith, London, W. 
1 


4, Ludgate Hill, London, E.C. 


TO MANUFACTURERS OF DYNAMOS, MOTORS, TRANSFORMERS, &c. 


STAMPINGS OF ALL DESCRIPTIONS, | MAGNETS—Forged, Rolled, Cast or Stamped, 


DISCS up to Finished, 
6O inches diam. or in the Rough. 
SLOTTED WORK SLABS & BARS 
a specialty. in 
mee Suitable Sections 
Accuracy = Stamping for Magnets, 
Highest Electrical Cold Sawn to 
Results Guaranteed. lengths. 
ROLLED AND FORGED SHAFTING, EYE BOLTS MICA, COMMUTATOR SEGMENTS, &e. 1243 


ROBERT JENKINS, 


London.” 


O 
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| 
| 
* 
CCUMULATOR Charging.—C. H. Cathcart & Oo., | 
ae lant specially adapted for this pene charge cells of 
a . Terms on application. 
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ARE NOW’ SUPPLYING A 
SMALL 


GAS DYNAMO COMPLETE, 


Capable of Lighting CONTINUOUSLY 


THREE 8-YOLT LAMPS, 
OR CHARGING | 


FOUR 6-YOLT ACCUMULATORS, 


£10 10s., subject. 


SHIND FOR LIST. 


MANUFACTURING ELECTRICIANS, 
118-120, Charing Cross Road, London, W.C. 


Telephone, 5,479, GERRARD. | Telegrams :—“ SALMONY, LONDON.” 


RECORDERS, 
AMMETERS, 

VOLTMETERS, 

EXCESS INDICATORS, 
GALVANOMETERS, &c. 
MINERS’ ELECTRIC LAMPS 
PORTABLE BATTERIES, 
LARYNGASCOPES, 

CYCLIST’S ELECTRIC LAMPS, 
SURGEON’S BATTERIES, 
X-RAY COIL BATTERIES. 


J. PITKIN, 


MANUFACTURER, 
56, Red Lion St., Clerkenwell, E.C. 


ELECTRIC WORKS, PUTNEY BRIDGE STATION, LONDON. 
Originators, Pioneers, Patentees, and Perfectors of 


SECURITY CONCENTRIC WIRING, 


Extensively introduced into every class of building. 


SECURITY DOUBLE WIRING, 


No wood casing. Same class of work as our Concentric 


LONG LIFE ARC LAMPS, 


The Pioneer of Great Britain. 


J D. F. Andrews’ Patents 


Automatic TALK-TO-ALL Telephones. , 


— 
1897. 
fo 
Tequire 
London, 
n. a 
17e2 
Cosrng 
russels, 
partoer 
18m, 
—Epry 
1478 
q 
. 
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THE ELECTRICAL REVIEW SUPPLEMENT, 


The INDIAN and EASTERN ENGINEER 
AN ILLUSTRATED WEEKLY JOURNAL FOR EN@INEERS 


IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains th. 

— and most authentic information = Soe, subjects connected 
with Engineering enterprise in India an East. 

invited on any subject which may be of interest 

to the profession. - 

OF SUBSCRIPTION 


og in advance, includi 
of the INDIAN AND EAS RN ENGINEER'S D 
and postage) : 


Indian Rates—Yearly Re. 20. English Rates—Yearly 40s. 


Published at 137, Canning Street, Calcutta. 
London Office: 28, VICTORIA STREET, WESTMINSTER, sw 


DYNAMO ATTENDANTS 


ann THEIR DYNAMOS. 


By Alfred H. Gibbings, A.I.E.E., 
Electrical Engineer to the Bradford Corporation. 


A sane practical and useful work, which should be in 
the hands of every electrical engineer. 


OF ALL BOOKSELLERS, 4s., or POST FREE, 1s. 1d., from 


S. RENTELL & CO., 


11, Ludgate Hill, LONDON, E.C. __,,, 


High efficiency. Long life. 
Moderate price. 


CARBONS FOR ARC LIGHTS, 


Dynamo Brushes, and | Bleotrolyais. 


AMBROIN, 


The New Insulating 


SOLE AGENT: 


OSCAR SCHOLZIG, 


EMISSARY PATENT ELECTRICAL LUBRICANT. 


| REGISTERED TRADE MARK: 


EMISSARY 


Absolutely prevents all Sparking 
Heating, and Friction on Dynamos 


Motors, &c. The BEST and CHEAPEST 
. Lubricant. 
Commutators and Brushes run for 
years without any measurabie wear. 
Sample tins, 9s. €d., post free, .. 


THE KINGFISHER PATENT LUBRICATION CO., LEEDS.. 
Telephone 1,985. _ 1560 


_ Telegrams, “KINGFISHER.” 


BOOKS FOR ELECTRICIANS AND 
| STUDENTS. 


NEW AND ILLUSTRATED LISTS POST FREE® 


PREECE and SLUBBy’ MANUAL of TELEPHONY, 15s, 
POOLE’S PRACTICAL TELEPHONE HANDBOOK, 5s, 
BENNETI’S TELEPHONING uF GREAT CITIES, | 1s, 
KAPP’S TRANSFORMERS. 6s, 


KAPP’S ELECTRIC TRANSMISSION OF 
Os. 6d. 


HAWKINS and WALLIS—THE DYNAMO. 10s. 6d. 


ALOMON’S ELECTRIC LIGHT INSTALLATIONS. 


Vol. I.—Accumulators. 5s. Vol 1I.—Apparatus. 7s. 6d 
Vol. IfI.—Applications. 5s. 


RUSSELL’S ELECTRIC LIGHT CABLES. 7s. 6d. 
STEINMEIZ’S THEORY AMD CALCULATION OF 


ALTERNATING CURRENT PHENOMENA. 10s. 6d. 
BELL’S TRANSMISSION OF POWER. 10s. 6d. 
GERARD’S LESSONS IN ELECTRICITY AND MAG- 


NETISM. Translated. 10s. 6d. 


BLAKESLEY’S ALTERNATING CURRENTS of ELEC- 


TRICITY. 5s. 


A'ILSOP’S PRACTICAL ELECTRIC LIGHT FITTING, 


5s. 
In small Crown 8vo, Illustrated, Cloth, price per Volume, 5s. 
ELEMENTARY ELECtRO-TECHNICAL SERIES By 
Epwin J. Houston. Ph.D., and A. E, KENNELLY, Sc.D. 
Alternating Electric Currents | Electric Incandescent Lighting 
Blectric Heating Electric Motor 


Blectromagnetism Electric Street Railways 
leotricity in in t lectro-Thera- lectric Telephony 


peutics 
Eleotric Are Lighting Electric Telegraphy 


London: WHITTAKER & Co., Paternoster B.C. 


1790 


LARGE STOCK kept in LONDON and MANCHESTER, 
FOR THE 


CONSTANTIA ELRCTRIC WORKS, 


Of Venloo, HOLLAND, 
soe Agus: SIMON, BERRY & CO., 


52, QUEEN YICTORIA ST., LONDON, E‘C., 
And 8, King 8t., MANCHESTER. 


5, 8, 10, 18, 25, 32, 50, 


24, 3, 83, and 4 watts, 


and 100 c.p., CAPPING TO ORDER. 
CANDLE, FLAME, 
DAMP PROOF 
FROSTED LAMPS. REFLECTOR LAMPS 
250 “VOLT LAMPS. 


SPECIALITY 200 


1821 


DARLINGTON'S HANDBOOKS, 


“Sir Henry Ponsonby is commanded by the Queen to 
thank Mr. Darlington for a copy of his Handbook.” 
red with considerable care.'—7he Times. 
“Nothing better could be wished for.’ Bratton Weekly. 
“Far superior to ordinary guides.”—London Daily Chronicle. 
1s. each. Maps by JoHN BARTHOLOMEW, F.R.G.S. 
THE ISLE OF WIGHT. THE CHANNEL ISLANDS. 
THE VALE OF LLANGOLLEN. THE NORTH WALES COAST. 
BRECON AND !TS BEACONS. THE SEVERN VALLEY. 
BOURNEMOUTH AND THE NEW FOREST. | THE WYE VALLEY. 
BRIGHTON, EASTBOURNE, HASTINGS, AND ST. LEONARDS, 
ABERYSTWITH, TOWYN, BARMOUTH, AND DOLGELLY. 
MALVERN, HEREFORD, WORCESTER, AND GLOUCESTER. 
LLANDRINDOD WELLS AND THE SPAS OF MID-WALES. 
BRISTOL, BATH, CHEPSTOW, AND WESTON-SUPER-MARE. 


3s. 6d. net, 60 illustrations, 24 maps and plans, ‘ 
LONDON 
By E. C. Cook and E. T. Cook, MA. 


 LLANGOLLEN: DARLINGTON. &CO. LO! LONDON:  SIMPKIN, MARSHALL & CO., LD. 
Railway Bookstalis and all Bookseli 


argon Ruins, etc., in_ Italy, Greece, Asia 
Mine, a Egypt, 1s., 1s. 6d., 2s. 6d. Complete 
Darlington & Co.s 


{November 6, 4897, 
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Fitted with Improved Patent Self-Oiling Bearings, 
Adjustable or fixed Field-Magnets. 


LIMITED. 


ALSO MANUFACTURERS OF 
ALTERNATORS AND 
TRANSFORMERS. 


CORRESPONDENCE SOLICITED AND ESTIMATES GIVEN. — 


at work. 


We are prepared to fix 
under guarantee, and, if 
we fail, to remove free 


of cost, * Atlantic Works, MANCHESTER, also at 


LONDON, PARIS, NEW YORK, &. ™“” 
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ELECTRICAL FITTINGS MANUFACTORY Surrey Works, SMETHWICK. 


‘Show-Rooms: 27 to 38, oe jon. London, W. C. 


CATALOGUES OF FITTINGS AND ACCESSORIES SUPPLIED TO THE TRADE. sors 


JOHNSON & PHILLIPS, ereiciency. 


14, Union Court, Old Broad 8t., E.0., and Chariton, Kent. SLOW SPEED. QD 32 | ee AND SIZES. 


MAKERS ef the most modern machines for 

CABLE MAKING. CABLE LAYING. | 
STRANDING. BRAIDING. | 
TAPING. WINDING. | 
COMPOUNDING. LAPPING. | 
RUBBER, SILK & COTTON COVERING | 


| 
| 
| 


HOW TO MAKE AN ELECTRIC MOTOR. 


By EDWARD TREVERT. 


ILLUSTRATED WITH FULL WORKING DRAWINGS. 
Post Free, Gd- 


H. ALABASTER, GATEHOUSE & CO, WHITE, JACOBY & CO,, Ltd., 


4, LUDGATE BILL, LONTON, E.C. | BAYHAM PLACE, LONDON, N.W. 


THE FOWLER-WARING CABLES COMPANY LIMITED. 


110 FENCHURCH STREET. E.C. 


ALL CLASSES OF VULCANIZED AND PURE INDIA RUBBER WIRES AND CABLES. 
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9,000 C.P. (nominal). Councillor Chitty thought they should hire a 
photometer and make a test for themselves independent of the com- 
pany, but this proposal was lost by 5 votes to 4. It was then ascer- 
tained that shareholders in the Electricity Company had voted, and 
the legality of such voting was questioned by several Councillors, 
with the result that the Mayor said he could not include the votes of 
electricity shareholders. A second vote was then taken, with the 
result that there were 6 in favour and 6 against the hire and test. 
The Mayor declined to give his casting vote, so the next business 
was proceeded with. 


Dublin.—The street mains of the city are to be put right, 
the Corporation having voted a sum of money for that purpose, and 
it does not seem that such a decision has been arrived at any too 
soon. A mishap, which it is not at all pleasant to record in connection 
with electric lighting plants, occurred last Saturday night. A young 
man standing at the corner of two streets received a severe shock 
which laid him flat on the ground, and two people not knowing what 
was the matter attempted to rescue him, with the result that they 
received similar shocks. The three unfortunate men were left 
wriggling in the midst of a circle of curious spectators until the 
current was switched off. Fortunately the effects were not serious. 

The new Empire theatre here has an electric light installation 
which comprises two 75 B.H.P. gas engines, two driving 
dynamos, either of which is sufficient to keep the whole of 
the lights going. There is also a set of accumulators for emergencies. 
Electrically driven fans 36 inches in diameter are employed for the 
purpose of ventilation. 


Durban.—The Borough Engineer regards an extension 
of the electricity works on a large scale as necessary almost imme- 
diately. There will be a reduction in price. 


Eastbourne.—The report of the deputation which in- 
spected the Shoreditch plant has been before the Council. As the 
result of the visit, Messrs. Manlove, Alliott & Co. were asked to esti- 
mate for altering the present Eastbourne destructor to correspond 
with that at Shoreditch, and to report on the advantages of such an 
alteration, The Borough engineer was also to report whether any 
surplus power can be made available for generating electric light 
from the Destructor Works, and also what is at present done with 
regard to the sifting of the refuse and the sale of a portion of it, and 
whether, assuming that electric lighting arrangements are made at 
the Destructor Works, it would not be more economical to burn the 
whole of the refuse. The engineer was further to report, in consul- 
tation with Mr. G. W. Cooper, electrical engineer, on the cost of pro- 
viding electric light generating plant with the necessary cabling for 
the purpose of lighting with electricity the street lamps and build- 
ings belonging to the Corporation; and in consultation with the 
Borough Accountant, to report the present annual cost of lighting 
lamps in the streets and buildings belonging to the Corporation, and 
an estimate of the annual expense if electric light plant is provided. 
The Town Clerk is to report on the powers of the Corporation to 
supply electric light for their own consumption. The Council con- 
firmed these proceedings. 


Fermoy,—The clerk reported to the Town Commissioners 
last week that he had only received replies from two or three of the 
electrical engineers with whom he had communicated asking for 
terms. The Commissioners present did not seem to know their own 
minds upon the matter, whether to go in for electric lighting or not, 
and the matter was adjourned for a week. 


Glasgow.—Glasgow citizens can hardly complain that 
their likes and dislikes in the matter of street lighting are disregarded 
by the Corporation. If the recommendation of the joint sub-com- 
mittees (Watching, Lighting, and Electricity) is adopted, three 
different systems of electric street lighting will be tried, so that the 
citizens may judge which is the best. In various thoroughfares the 
following methods will be ae Spanning the street with cross 
wires affixed to the buildings; (2) poles on either side of the street; 
(3) poles in the centre with overhanging arms. 

After Mr. Arnot’s resignation had been accepted by the Cor- 
poration it was reported that Mr. Wm. Tackie, the chief 
assistant electrical engineer, had accepted a similar post at 
Edinburgh. The Works’ Committee was instructed to try and 
arrange matters with Mr. Lackie so that he should stay at Glasgow, 
and it has now been settled that he will stay at £300 perannum (the 
salary he would have received at Edinburgh), as chief assistant to 
the chief engineer to be shortly appointed. 


Gloucester.—The City Council had the bill before it 
last week for the nses of the deputation which visited various 
electric lighting stations in the provinces. The amount was £104 
odd, and several members thought it excessive, but the Mayor replied 
— ae £104 was well spent, for “every £100 would briog £1,000 

nefit.” 


Greenwich.—A committee of the District Board has 
engaged the services of Mr. A. H. Preece to report on the subject of 
establishing an electricity supply station at Greenwich. 


Hackney.—A special meeting of the Vestry was held on 
Wednesday evening to rescind the following resolution dated 
October 12th, 1892:—“ That having carefully considered the subject 
of the reference made to them, they are of opinion that it is very 
desirable that the electric lighting of the district should not pass into 
the hands of private persons.” And if carried to pass the following :— 

That the Joint Committee of the Public Health Committee and 
Electric Lighting Committee be empowered to submit a proposal for 
the transfer of the Hackney electric lighting order.” 


Hamilton.—The Town Council will apply for a pro- 
— electric lighting order for public and private purposes in the 
urgh. 


Hammersmith,—To celebrate the completion of the new 
municipal buildings and the electric lighting installation, a banquet 
was given at the Town Hall on Thursday evening last week. ‘Che 
chairman of the vestry (Rev. Preb. Snowden) presided. There was 
a very lengthy list of toasts, which were interspersed with musical 
items. 

An application fora supply of current for the Richmond Hotel, 
—" Bush Road, equal to 210 8-C.P. lamps is to be complied 
with. 


Hove.—In the London Gazette for Friday last is a copy 
of the application to be made by the Hove District Council for a 
provisional order for lighting the parish of Aldrington. 


Lambeth.—The Charing Cross and Strand Electricity 
Supply Company has laid its cables on the wrong side of Commercial 
Road, but has offered to pay the vestry £15 per annum additional 
rent if the mains are allowed to remain where they are. This offer 
has been agreed to. 

The South London Electric Supply Corporation has intimated 
its intention to lay mains in certain roads in Brixton, Clapham, 
Herne Hill, Stockwell, and Norwood. 


Leeds,—The electric lighting installation of the Kirkgate 
Market was tested last week, and is now in regular working. There 
are 40 2,000-C.P. arc lamps, the contract being carried out by Mr. T. 
Harding Ciurton. 

The Yorkshire House-to-House Company announces reduction in 
charges for current from January 1st, 1898. 5d. will be the highest 
price for lighting current, and 2d. for motive power purposes. 


Limehouse.—As the result of the visit of a deputation 
to the Shoreditch electric light installation, the District Board has 
referred to a committee the question of the advisability of a similar 
scheme for the Limehouse district. It was estimated that the cost 
would not exceed £35,000. 


London.—In the report submitted by the Highways 
Committee at the meeting of the London County Council on Tuesday, 
reference was made to the desire of the London Electric Supply 
Corporation to put into operation a system of supplying current to 
several customers by means of one transformer. e company had 
submitted two drawings showing — the construction pro- 
posed to be adopted for converter and disconnection boxes, which if 
proposed to place under the public by The Committee recom- 
mended and it was decided to approve the drawings, subject to the 
following conditions:—That all vacant space up to the level of the 
wrought-iron case of the converter box be filled with sand ; that the 
empty space above the iron case be reduced to the height of three 
inches, or just sufficient to clear the ventilating cover of the iron 
case; that the cover of the iron case be fitted outside with non- 
conducting material; and that the earth wire from cover to cover be 
omitted, and the outer cover separately earthed. 

At the Commission of Sewers meeting on Tuesday, Mr. Gordon 
asked if the electrical inspector might be allowed to make 
a statement as to the causes of the delay in the lighting 
of the side streets. Mr. Voysey said that careful experiments 
had been made which had enabled the Streets Committee to form an 
opinion upon the relative value of the various systems of side-street 
lighting, but the question of expense involved grave difficulties. 
Mr. Gordon said, if the cause of the delay was the question of 
= lamp or another, that point could easily be settled by the Streets 

ommittee. 


Manchester.—'he City Council last week resolved upon 
the lighting of various thoroughfares by means of electric arc lamps. 
The recommendation of the Electricity Committee on this subject, 
which was adopted, was as follows: “ That street lighting by electric 
arc lamps be extended during the winter; that Downing Street, 
London Road, Piccadilly, Market Street, Victoria Street, Great 
Ducie Street (as far as the Assize Courts), Deansgate (as far as Peter 
Street), and Oxford Street (to All Saints’), Portland Street, Whitworth 
Street, Princess Street (from Whitworth Street to Albert Square), 
John Dalton Street, and King Street be equipped with arc lamps; 
that, as the whole city of Manchester and some of the outlying 
districts had to be lit by electric light under the Act of Parliament, 
and as the information gained by the deputation during their recent 
visit to the Continent had shown them clearly that the current could 
be transmitted long distances without much loss by several systems, 
steps should be at once taken for the acquiring of a site for an 


‘additional generating station where land was cheap and water con- 


venient for condensing purposes; this generating station to be 
utilised both for lighting and traction purposes.” Alderman Lloyd 
Higginbottom, Chairman of the Committee, who moved the adoption 
of the report, said that it was necessary to proceed with the scheme 
as quickly as possible, whether they decided to adopt electricity as a 
means of traction or not, and as land in the city was so dear that the 
site of the present station cost £60,000, they proposed to go some- 
where on the outskirts where land was cheaper. The increasing 
demand for electricity made the work absolutely necessary. Owing 
to the dispute in the engineering trade the Committee were in the 
unfortunate position of not being able to attend to any new applica- 
tions which might be made from the present time, as the additional 
plant, enabling them to supply 50,000 lamps, would not be ready until 
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January. The arrangement recommended would enable them to 
work the whole tramway system of the city and surrounding districts 
as far out as Denton, Stockport, and Swinton, but whether electricity 
was used for this or not the extra station would be required for 
lighting purposes. 


Marylebone.—The Vestry has resolved to give formal 
intimation to the Board of Trade and the Metropolitan Electric 
Supply Company, Limited, who already supply some of the private 
houses in the the district, of the Vestry’s intention to apply for a 
provisional order for supplying electric energy for public and 
private purposes in the parish of Marylebone. 


Middleton.—The Town Council is making extensions at 
the gas works to the tune of £18,500. Circulars have recently been 
issued on the subject of electric lighting, and at a recent council 
meeting it was stated that there were many promises of support and 
they hoped soon to put down the necessary plant. In respect to the 
circulars some of the recipients have been asking for some further 
information as to units, watts, &c., to enable them to compare the 
prices of gas and electricity. 


Montrose.—The Council on 25th ult. signed the agree- 
‘ment under which they will apply for a provisional order, and trans- 
fer it to Messrs. Edmundsons, Limited. 


Morecambe.—The District Council are advertising for a 
clerk for their electrical department. See our “ Official Notices.” 


Newhaven.—The cost of electric lighting for the work- 
house is to be inquired into by the Board of Guardians. 


Newington.—There was an unnecessarily lengthy -dis- 
cussion at the last Vestry meeting, and one member showed a good deal 
of bad feeling when the matter of the expenses of a certain deputa- 
tion came up. The deputation visited Westminster, St. Pancras, 
Brighton, and Portsmouth, and consisted of the members of the 
Electric Lighting Committee and Mr. Manville’s representative. 
The party consisted of 15 gentlemen, and the total expenses for 
travelling, hotel accommodation, &c., amounted to £41 odd. The 
deputation was away from 9th to 11th inst. Whether this is 
unreasonable or not we leave our readers to judge. If anything is to 
be found fault with it is the decision of the Vestry to send a 
deputation away at all for the purpose. It is to be hoped the 
Newington Vestry will soon make up for the enormous amount of 
time which has been wasted over the electric lighting question by 
party controversy. Now that the deputation has seen what is being 
done elsewhere, it should bring up its recommendations immediately 
and get them passed without further delay. We would suggest to 
the members of the Vestry that when the matter comes up for 
further discussion that they go into the matter with an unbiassed 
mind and dispense with all petty points and party strife. This will 
help them to arrive at a speedy and reasonable conclusion. 


Nuneaton.—Last Friday’s London Gazette contains 
notice of eperetinn to be made by the Nuneaton Electric Company, 
Limited, of 1, New Bridge Street, Nuneaton, for a provisional elec- 
tric lighting order. The proposed area and the other usual details 
are stated in the application. 


Paisley.—A start has been made with the operations in 
connection with the erection of the new electric lighting station. 


Perth.—Last week the Town Council conferred with Mr. 
Watkyn, electrical engineer, in reference to the proposed iatroduc- 
tion of the electric light in the city. 

The Town Council was called together the other day to meet Mr. 
W. C. C. Hawtayne re electric lighting, and the following day that 
tleman was engaged to prepare a report. A provisional order is 

to be applied for. 


Rawmarsh.—The District Council is applying for an 
electric lighting provisional order. 


Salford.—At the last Council meeting, a member asked 
the chairman of the Electricity Committee for an explanation of the 
recent failure of the electric light in Broughton. Mr. Hawarth, the 
chairman of the committee, said he was not surprised to hear of the 
failure of the light. It arose from the faulty way in which the cables 
were laid. If there was any fault or a burst joint there was no means 
of cutting off the current: without putting the whole of Broughton 
in darkness. A large expenditure would have to be faced to rectify 
this state of affairs. In the meantime, they were obtaining from 
the engineer an estimate of the cost of persed for the cutting off 
of particular parts of a district when such a thing occurred. 


Salisbury.—The Electric Light Company have purchased 
the Town Mill at Salisbury, and it is expected they will be ready for 
supplying electricity by March next. ‘ 


Santiago.—It is stated on the authority of a financial 
daily that the capital of the company which has taken over the elec- 
tric works at Santiago will amount to £600,000. Debentures to an 
amount of £500,000 will be issued. Messrs. Wernher, Beit & Co. 
will participate largely, and the Allgemeine Electricitii:s Gesellschaft, 
as well as the Union Electricitiits Gesellschaft at Barlin, will each 
take & quarter of the total capital. 


Shipley.—The District Council, whose public lighting 
account comes to £2,200, has resolyed to appoint a committee to 
consider the question of lighting the public streets with electricity, 
with authority to consult an engineer and submit a scheme, with 
estimates of cost, and report to a future meeting. 


Southampton.—At the last meeting of the Town Council 
the report submitted by the Electric Lighting Committee showed 
that the number of units sold during August was 10,013, being an 
increase of 2,836 units, or 39 per cent. over the number for August, 
1896 ; and for September 13,827, an increase of 3,670, or 35 per cent, 
over September, 1896. The committee had come to the conclusion 
that they would not be able to supply current to the Ordnance 
Survey Office this year. The whole of the plant was working satis. 
factorily, but the load was now so heavy that at times there was 
practically no reserve power. Two new boilers pk sepa be at 
work by the end of November, which would practically remove all 
risk as far as the steam raising plant was concerned, but new customers 
— not be supplied until the new generating machinery was at 
work. 


Torquay.—We are pleased to see that the Town Council 
has at last, with the assistance of Prof. Ayrton, settled in what 
appears to us to be the proper way, the question of the appointment 
of resident electrical engineer. In our issue of October 15th, we 
ventured the opinion that the clerk of works is often afterwards 
appointed resident engineer at electricity supply works, but in the 
case of Torquay it was proposed that the clerk of works should step 
aside for the appointment of another gentleman. There was a very 
big list of applicants for the post, and when the matter was referred 
to Prof. Ayrton, five of these were selected to meet him, and these 
included the two gentlemen, Messrs. Barclay and Storey, who had 
already been before the Electric Light Committee. This number 
was reduced to four by Mr. Barclay withdrawing, and these gentlemen 
were interviewed, with the result that Prof. Ayrton recommended, 
and the Council has approved, of the appointment of Mr. Storey, the 
clerk of works, who was supported by Mr. Trentham, the consult- 
ing engineer, as resident electrical engineer, at a salary of £200 per 
annum. 


Train Lighting.—The Caledonian Railway have puta 
new train, lighted by electricity, on the route between Edinburgh 
and Glasgow. 


Warrington.—The Town Council has decided that it 
cannot at present entertain the proposal made by Messrs. Crompton 
and Co., Ltd., to take over the municipal electric lighting order and 
put down an installation for the town. 


West Derby.—The West Derby Board of Guardians has 
appointed a sub-committee for the purpose of considering the 
advisability of introducing the electric light instead of gas into the 
Belmont Road Testhouse and the Mill Road Infirmary. 


Weymouth.—The Town Council will not support the 
proposed og ga of a syndicate for a provisional order, but will 
ae apply for an order to empower them to put down a municipal 
plant. 


Windsor.—The Windsor Electrical Installation Company, 
Limited, have installed the electric light in Holy Trinity Church, at 
Windsor. The body of the church is lighted with twelve 32-C.P. 
lamps, and the sides, galleries, transept, chapel and choir stalls, with 
16-C.P. The clock faces are also electrically lighted, the clocks being 
automatically controlled. 


Yeovil.—The Town Council have decided to promote 
a Bill authorising them to supply gas and electricity and to purchase 
the Yeovil Gas Works. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Brighton.—We understand that a proposed electric tram- 
way scheme, which is to be introduced under the Light Railways 
Act by the British Electric Traction Company, will shortly come 
before the Town Council for consideration. The promoters propose 
the construction of lines along the three Po traffic routes from 
north to south. ‘hey will proceed from Old Steine up Lewes Road, 
from the Old Steine up Preston Road as far as the north-end of 
Preston Park, and from the Clock Tower (top of North Street), up 
the Dyke Road, as far as the Upper Drive. Tnhis latter line especially, 
the promoters think would be a great boon to the many people who 
at present have to walk up this severe gradient. The promoters, for 
whom Mr. Henry Reason, of the Reason Manufacturing Company, 
Gloucester Road, Brighton, is stated to be acting locally, are pre- 
pared for some opposition to their scheme, but they hope to be able 
to meet all reasonable objections. 


Bristol. — Electric traction was one of the most 
promiaent subjacts brought before the electorate at Monday's 
municipal contests. Without exception, candidates desired a sp2edy 
extension of electric tramways, bit while soma argaed that the 
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company should be allowed to go ahead, others supported the attitude 
already assumed by the Council in favour of buying out the com- 

ny in event of negotiations not resulting in an arrangement. 
Speeches were mostly qualified by the feeling that the terms on 
which purchase could be carried out would really decide the question 
whether it is wise or not wise for the city to buy out the company. 
At present, tramway shares—with the prospect of civic purchase, 
and the knowledge that the Council could afford to pay a good price 
—have risen, 80 that they now pay present purchasers about 3 per 
cent., stock exchange quotations being about double par value. The 
issue was directly raised in the ward when Mr. George Pearson, the 
Chairman of the Civic Electrical Committee, was opposed by Mr. C. 
H. Tucker, who has taken the lead right through the controversy in 
the opposition to the policy Mr. Pearson has advocated. When Mr. 
Pearson and his committee, and then the Council, insisted as a con- 
dition of the sanction to the tramways electrical extension scheme, 
the current required should come from the civic electricity works, 
Mr. Tacker at once became the head of a most active propaganda 
movement directed to securing for the company freedom from this 
condition. He was equally opposed to the idea of compulsory pur- 
chase by the Corporation. The result of the election put Mr. 
Pearson at the top of the poll witha majority of 215 over his 
opponent. 


Colombo.—From an Indian exchange we learn that Mr. 
E. T. Etlinger went out to Colombo in September, to set to work on 
the preliminaries connected with the Colombo tramways. He is the 
representative of Messra. Kincaid, Waller & Manville, who are the 
consulting engineers for the tramways. 


Deptford Light Railway.—The Parliamentary Com- 
mittee, reporting to the London County Council on Tuesday, 
announced that it had been decided not to proceed with this scheme 
under the Light Railways Act of 1896, but to introduce a Bill in the 
forthcoming session of Parliament for a somewhat similar under- 
taking. 


Electricity v. Steam on Railways.—Says the Financial 
News:—‘ The doubts which have been so freely expressed as to the 
adaptability of electric traction to the services of our underground 
railways appear now to have been finally solved by the achievements 
of American electrical engineers. Ina long and interesting article 
in the current number of the Railway News particulars are given of 
electric locomotives which have proved themselves fully equal to the 
task, not only of drawing passenger trains ata high speed, but of 
hauling the heaviest freight trains, at an operating expense about the 
same as for steam locomotives. On the Baltimore and Ohio line it 
has been shown by trials that, not only could the guaranteed speeds 
for passenger trains of 30 miles an hour be attained, but speeds of 
35 or 40 miles, with 500-ton trains, were possible—and this on lines 
which were not built for electric traction, but for working by steam. 
The ousting of steam by electricity ought now to be within measur- 
able distance of accomplishment.” 


France.—Negotiations are in hand in connection with a 
proposal to convert the horse tramways at Lille into electric lines. 


Italy.—The municipal authorities of Rome have given 
their approval to three new projected lines of electric tramway— 
Rome-Marino Roceo di Capa, aud Rome- 

'rasca 


Leeds to Bradford.—7Zhe Yorkshire Post says that a 
scheme is being promoted for connecting the tramway system of 
Leeds and Bradford by means of a light railway, upon which cars 
are to be propelled by electricity. The undertaking is not intended 
to compete with or be a rival of either the Leeds or Bradford tram- 
way systems. On the other hand, it is claimed that it will act asa 
feeder to both by placing the intermediate districts into closer touch 
with both centres. After leaving the termination of the existing 
tramway of the Bradford Tramways and Omnibus Company (Limited) 
at Thornbury the proposed line will pass along Leeds Road in an 
easterly direction to its junction with Woodhall Road and Bradford 
Road, thence along Bradford Road over the Idle and Shipley 
branch of the Great Northern Railway, thence along Bradford 
Road aforesaid to Farsley, whence it will run along Town Street, 
Farsley, to the junction of that street with Stanningley Road, 
along Stanningley Road to its junction with Lower Town Street, 
Branley, and on Stanningley Road to its junction with Braach 
Road and Armley Road, to the terminus of the line in Armley 
Road. Advocates of the enterprise say that if the Light Railway 
Commissioners grant leave to make the line, both it and the 
generating plant and rolling stock are to be of most modern type. 
Preliminary designs indicate that the trolley arrangement, with 
overhead wires, is to be adopted. For almost the whole length of 
road to be traversed there is said to be room for a double line of 
rails. Unfortunately, the gauge of the Bradford tramways is only 
4 feet, while the Leeds tramways have the usual gauge 4 feet 8} inches. 
Hence, it is quite impossible to make a junction with the Bradford 
tramways, or to run through cars. We understand, however, that 
the Bradford Tramway Company’s lease will expire shortly, and the 
tramways will come under the control of the Corporation, who may 
reconstruct them for the purpose of electric traction. If that is so, 
an excellent opportunity occurs for that reconstruction to take place 
on the wider gauge, and thus ensure a through communication 
between the two cities and the populous intermediate villages and 
townships. Dr. Hopkinson, and Mr. F. Beanland, of Westminster, 
are the engineers, and Messrs. Addyman and Evans, of Leeds, solicitors 
to the promoters. 


Light Railways.—An inquiry has been held at Salisbury 
by Earl Jersey and General Boughey into the proposals of the Great 
Western Railway Company, to construct a light railway through the 
Avon Valley from Salisbury to Pewsey, a distance of 21 miles, the esti- 
mated cost being £116,000. Tine War Office opposed on the ground 
that the special military purposes for which the Government bought 
the extensive stretch of laad on Salisbury Plain would be nullified if 
the proposed railway were to run through it. 

Toe London and South Western Railway Company have notified 
their intention of applying for permission to construct a light 
railway from a junction with their line between Grately and 
Porton, to Shrewton. The line will pass through Newton Tony, 
Allington, Boscombe, Amesbury, Durrington, Winterbourne Stoke, 
Rollestone, and Shrewton. 


Liverpool,—aAt the City Council meeting last week there 
was a good deal of time devoted to tramway matters, the hours and 
pay of employés, and the proposed routes to be followed by the new 
tramways being discussed. Mr. William Oulton moved (and it was 
carried) the approval of the proceedings of the Tramways Com- 
mittee, and the approval of the intention to make application fora 
provisional order for the construction of certain tramways within the 
parish and city of Liverpool, the township of West Derby, and the 
township of Toxteth Park. He wished the Council to understand 
that this was a work of preparation for the introduction of 
mechanical haulage, which they hoped soon to see established in the 
city. The Council also approved of a recommendation that there be 
inserted in the provisional order clauses to enable the tramways to 
be worked by means of steam, gas, electrical, or other mechanical 
— The Board of Trade is to be memorialised for a provisional 
order. 


London,—A letter which appeared in last Monday’s Pali 
Mali Gazette brings forward again the subject of the “ sleepyheaded- 
ness” of London in the matter of electric tramways. It certainly 
seems that with all, or nearly all, our important provincial towns 
moving earnestly in the direction of mechanical traction, London 
should hesitate no longer to follow in the train of tramway progress. 
Surely councillors and others interested are not so blind as to be un- 
able to appreciate the advantages of an electric trolley system of 
tramways! If they are ignorant as to what the system really is, they 
have not to travel many miles from London to see it in operation 
municipally. To give all regard to bad points and ignore completely 
the boundless redeeming features is hardly fair concerning any 
matter whatsoever, much less is it warranted when the convenience 
of the general public is at stake. Perhaps that burning libel about 
street clothes lines and wires hung with kites let loose by small boys 
still influences councillors of the John Burns type, but we hardly 
like to believe that the London County Council has many such 
exaggerating individuals among its members. Are there not some 
sensible and reasonable men who can persuade the Council to go into 
the matter thoroughly and with an uaprejudiced mind? Surely the 
time has come when something should be done! The letter written 
to the Pall Mali by “Celer” reads as follows: —“Two years have 
elapsed since a long letter which I have before me appeared ia your 
paper advocating the employment of electricity for propelling tram- 
carsin London. The writer then asked, ‘Why does London wait?’ 
and if he still lives he may repeat to himself the question, and 
soliloquise upon the lack of energy which pervades the Metropolis. 
Every week now one reads of large towns, such as Manchester, Leeds, 
Sheffield, &c., making the fullest inquiry into variouselectric systems; 
and is it too much to expect that London, with her enormous number 
of daily travellers, should not be the last to offer them quicker trans- 
port, lower fares, and more comfortable and better lighted vehicles? 
The objectors to prompt action urge in defence that some improved 
system may yet be discovered! Or that the appearance of overhead 
wires would be most disfiguring! If we always follow the first 
principle and wait for something better to turn up, the march of 
progress will be indeed slow. Further, when convenience and 
appearance are placed side by side and only one can be enjoyed, the 
nation of “shopkeepers” should choose the former. It would be 
well for those who oppose the system, which involves the use of one 
wire down the centre of each car track, to visit Queen Victoria 
Street and see overhead the thousands of wires crossing, yet not dis- 
turbing the minds of those who come or go on business beneath. 
No, sir, the question of telephones, mere luxuries, may well be rele- 
gated to the future, but the operation of tramways in London is a 
matter for present and decisive action.” 


Middleton.—At the last Council meeting, a letter was 
read from the British Electric Tramway Company announcing that 
it was their intention, under the Light Railways Act, to apply for 
a to erect an electric railway from Castleton to Middieton and 

hodes, and from Middleton to Oldham. The tramways would be 
on the overhead wire system. A Committee was appointed to con- 
sider the matter. 


Taunton,—A project at present in contemplation here, 
says the Western Mercury, is that of constructing a light electric 
railway through the town so as to place the more distant suburbs and 
residential districts in easy and rapid communicaticn with the town 
itself. Nearly two-thirds of the ratepayers are in favour of the 
scheme. An objection seems to be the erection and use of overaead 
wires. The cost will be £11,228, and the promoters have offered a 
deposit of 5 percent. The line, which will be two miles in length 
and run over a 3ft. Gin. gauge, will prove an immense boon to the 
working class population, as the ordinary fare is a penny, with 
workmen’s cars morning and evening at a halfpenny. 
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Wigan.—The Town Council has resolved to promote a 
Bill empowering it to construct additional tramways, and to work 
any tramways for the time being belonging to them, to authorise 
electricity as a motive power for the tramways, and to carry out 
various other works for the improvement of the borough. 


TELEGRAPH AND TELEPHONE NOTES. 


Cardiff Telephones.—The National Telephone Company 
last week renewed their application for permission to lay their wires 
underground. 


Huddersfield Telephones.—At a recent meeting of the 
Huddersfield Chamber of Commerce, Mr. F. W. Bentley called the 
Council’s attention to a letter received from the manager of the 
National Telephone Company with respect to a complaint as to 
noise on their line, stating that this was due to induction, caused by 
the electric lighting cables of the Huddersfield Corporation. The 
company had applied to be allowed to put their lines underground, 
but had not received an answer to that application. The scheme was 
a very large one, and if it was not met by the Corporation as required, 
it would have to be givenup. Mr. Crowther said that the Hudders- 
field Corporation was the only one that had not given the sanction 
asked for. It was proposed to lay out £25,000 for connecting the 
outlying districts with the Huddersfield Exchange and abolishing all 
district exchanges. Why the Huddersfield Corporation withheld 
sanction it was impossible to say. Mr. Bentley thought the Corpora- 
tion should do all they could to help the commercial men of the 
borough by procuring for them an efficient telephone service.—It was 
eventually decided to bring the question before the Corporation, and 
see what could be done in the matter. 


Leicester Telephones.—The Town Council had a dis- 
cussion last week on the inefficiency of the telephone service, and the 
desirability of having competition, and that of a municipal kind. 
Some of the speakers were in favour of municipalisation, others con- 
sidering entire Government control the better method. The Parlia- 
moe Committee will report on the question of municipal 
working. 


Telegraphic iuterruptions and Repairs :— 


CaBLEs. Down. Repaired. 
Brest-8t. Pierre (Anglo, 1869) April 6th, 1893... 
West Indies— 
yenne - Pinheiro 
(Brazil) ept. 29th, 1897 ... 


Oct. 25th, 1897... 

antiago-de Cuba- 

} Oct. 29th, 1897... 

Amason Oompany’s cable— 
Parintins-Itacatiara eee May 5th, 1896 coe 
Obidos-Parintins +. Dec. 7th, 1896 ... 


Cable beyond Santarem ... Oct. 23rd, 1697 ... An 
Hong-Kong- Macao ... Sept. 28th, 1897 ... ets 
Otranto-Vallona Oct. 11th, 1897 ... 
Cadiz-Teneriffe Oct. 26th, 1897 ... 

Trans-Oontinental li 

line 12th, 1896 ... 
Oarthagena - Barranquilla 

(Columbia) q July 4th, 1896... 


Communication between 
Chinoio and Beira (South > Nov. 2nd, 1897... 
Africa) 


The City Commissioners and the Telephone.—At 
Taesday’s meeting of the Commission of Sewers, a letter from Sir 
Robert Hunter, the Solicitor to the Post Office, on the subject of the 
telephone service, was referred to the Streets Committee. Mr. A. C. 
Morton thought that as the Commission, in the public interest, had 
put themselves in opposition to the Post Office in regard to the undue 
facilities accorded to the National Telephone Company, the fact 
should be made known to the municipal authorities throughout the 
kingdom, and to the Vestries and Local Boardsof the metropolis. He 
regretted that the London County Council appeared to have been 
captured by the National Telephone Company to the extent of giving 
them power to open certain streets under their control and lay tubes 
for telephonic purposes without securing from the company any con- 
dition or advantage to the public and the users of telephones for such 
an important concession. He moved that a circular letter should be 
written to the local and provincial authorities narrating the action of 
the Commission in the matter,and pointing out the objections to the 
streets being opened at the instance of the Post Office with a view to 
the telegraph tubes being used for the telephonic system for the 
advantage of a private company. The resolution was carried. 


Communication in Russia.—The Russian 
nister of Marine is having a telephone cable laid 
Island of Kulno (Riga Gulf) and 


Telephone and Telegraph Rates in Nebraska, — 
Telegraph, telephone and express companies in Nebraska have, 
according to the Financial Times, been called upon to defend their 
rates against complaints brought under a new law, giving the State 
Board of Transportation jurisdiction over these public conveniences, 
On complaint of a single citizen, a telegraph company and three 
express companies have been cited to appear and show why their 
rates should not be reduced, the declaration being that such rates are 
“ unjust, unreasonable and exorbitant, and so great as to yield large 
and inconceivable profits.” The telephone company, which was the 
firat object of attack, secured protection by a restraining order from 
the Court, and it is not unlikely that the others will have to take 
similar action, pending a decision as to the constitutionality of the 
Nebraska statute, which the corporations deny. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ayr. — November 11th. Tenders are invited by the 
Corporation from firms willing to undertake the free wiring of houses 
in the burgh. Electrical engineer, Mr. A. J. Fuller. See our “ Official 
Notices” last week. 


Blackpool.—November 22nd. The Corporation wants 
tenders for various works required in the conversion of the present 
system of electric traction. There are four sections as follows :— 

A. Steel columns, brackets and straining posts. 

B. Trolleys, trolley wire and indicators. 

C. Controllers, motors and gearing. 

D. Mains and section fuses. 
Borough electrical and tramway engineer, Mr. Robert C. Quin. See 
our “ Official Notices” last week for further particulars. 


Burnley.—November 17th. The Corporation invites 
tenders for the supply and delivery of lead-sheathed, armoured, 
underground cables. Borough Electrical Engineer, Mr. W. R. Wright. 
See our “ Official Notices” October 22nd. 


Hull.—November 5th. The Corporation invite tenders 
for the electrical equipment of their tramways, to the extent of 
about 9 miles double track and 4 mile single track. The contract 
will not be divided, and will include engines and generators, switch- 
boards, feeders, poles, brackets, trolley wire, rail bonding and all 
accessories, also the first instalment of cars (15 motor cars and 5 
trailers). City engineer, Mr. A. E. White. City electrical engineer, 
Mr. A. 8. Barnard. See our “ Official Notices” September 17th. 


Queensland (Aus.).—November 15th. The Municipal 
Council of Ipswich, Queensland, is inviting tenders for the supply 
and erection of the following electric lighting plant, &c.:—Tubular 
boilers, pipes, pumps and heaters, alternators and exciters, switch- 
board, high and low tension mains, junction boxes, transformers, &c. 
Specifications, and all particulars as to conditions, &c., ma 
obtained from Messrs. Gordon & Gotch, St. Bride Street, Ludgate 
Circus, London, E.C., and tenders have to be forwarded to the Town 
Clerk (Mr. Albion Hayne), Council Chambers, Ipswich, Queensland. 
See “ Official Notices” September 17th. 


Roumania,—November 15th. Tenders are being invited 
by the Municipal Authorities of Ploesti, for the concession for the 
establishment and working of an electricity generating station in the 
town during a period of 40 years, for private and public lighting and 
also for power transmission purposes. 


Singapore.— December 31st. The Municipal Com- 
missioners are inviting tenders for the lighting of street lamps for a 
period of five years. Particulars from Mr. C. C. Lindsay, 167, St. 
Vincent Street, Glasgow, or the secretary to the Municipal Council. 


Victoria, — November 10th. The Agent-General for 
Victoria is inviting tenders for the supply of electric light cables and 
fittings, for the Railway Department of the Colony. Specifications, 
&c , obtained at the Offices of the Agent-General. 


Warrington, — December 8rd. The Cheshire Lines 
Committee are inviting tenders for the supply of stores and materials 
for the year 1898. There are nineteen items, No. 6 being for tele- 
graph materials, instruments, wire, &c. Particulars from Mr. S. 
Saxton Barton, storekeeper, Cheshire Lines, Warrington. 


CLOSED. 


Franee.—l.a Société Cance, of Paris, has secured the 
contract for the installation of electric lighting in the new barracks 
in the Rue Jean Jacque, Rousseau, Paris, 


Ireland.—The West of Ireland Distillery Company, Ltd., 
have placed the contract for fitting their extensive works at Banagher 
with a complete electric light installation with Messrs. Tuck & Co., 
Limited, of Dublin. 


Wakefield.—The tender of Messrs. Donnison, Barber 
and Co., of Manchester, for wiring the Town Hall for the sum of 
£299 12s., has been accepted by the Council. 
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FORTHCOMING EVENTS. 


1897. 

Friday, November 5th, 8 p.m.—The Institution of Junior Engineers 
at the Westminster Palace Hotel. Inaugural meeting 
of 17th session. Presidential address by John A. F. 
Aspinall, Esq., M.Inst.C.E. Mr. Aspinall’s presidential 
ad 88 will deal with “Some Aspects of Railway 
Work. 

Friday, November 5th.—Last day for receipt of tenders for Hull 
electric tramway equipment. 

Friday, November 5th.—St. Martin’s Town Hall. Opening of the 
session of the new Rontgen Society. Delivery of 
presidential address by Prof. S. P. Thompson. 

Friday, November 5th, at 7.30 p.m.—North East Coast Institution of 
Engineers and Shipbuilders. Lecture Hall of the 
Literary and Philosonhical Society, Newcastle-on-Tyne. 
Ballot for new members, presentation of thirteenth 
annual report, president’s opening remarks, and other 
business. 

Saturday, November 6th.—Salford Science Student’s Association, 
Royal Technical Institute papers. Opea night for 
members. 

Monday, November 8th, at 8 o’clock.—Northern Society of Electrical 
Engineers. First ordinary general meeting at the 
Palatine Hotel, Hunt’s Bank, Manchester. Paper by 
Mr. C. H. Wordingham, member, on “ The Distribution 
of Electrical Energy.” : 

Monday, November 8th, at 7.30 p.m.—Institute of Marine Engineers, 
3 Romford Road, . Paper by Rev. M. Capell, on 
“ ans.” 

Tuesday, November 9th.—Last day for receipt of applications for 
appointment of electrical engineer to the Glasgow Cor- 
poration. 

Wednesday, November 10th, at 12 o’clock noon.—West India and 
Panama Telegraph Company, Limited. Forty-first 
ordinary general meeting at Winchester House, Old 
Broad Street, E.C. 

Thursday, November 11th, at 8 o’clock.—Institution of Electrical 
Engineers. Opening meeting of the 1897-98 session at 
25, Great George Street, Westminster. Paper by Mr. 
L. Epstein, member, on “ Accumulator Traction on Rails 
and Ordinary Roads.” 

Thursday, November 11th, at 8 o’clock.—City and Guilds Technical 
College, Finsbury, E.C. The first of a series of six 
er on “Electric Traction,” by Philip Dawson, 


Friday, November 12th, at 5 pm.—Physical Society of London, at 
the rooms of the Chemical Society, Burliagton House. 
(1) “On the Isothermals of Ether,” by Mr. R»se-Innes. 
(2) “On the Variation with Temperature of the Electro- 
motive Force of the H-form of Clark Cells,” by Mr. 
F. S. Spiers and Mr. F. Twyman. Council meeting at 
4 p.m. 

Wednesday, November 17th.—Liverpool Engineering Society, Royal 
Institution, Liverpool. Paper by Mr. Sherard Cowper- 
Coles, A.M.I.C.E., M I.M.E., on “ Electro-zincing.” 

Saturday, November 20th, at 3 p.m.— Institution of Junior Engineers’ 
visit to the Islington Vestry Electricity Works, Eden 
Grove, Holloway Road. 

Tuesday, November 23rd.—Royal Victoria Hall, Waterloo Bridge 
Road, S.E. “The Gas Helium and How It was 
Discovered,” by Prof. Ramsay, F.R.S. 


THE “ELECTRICAL REVIEW” SPECIAL 
ISSUE, NOVEMBER 12th. 


THE next issue of the Execrrica Review will be com- 
memorative of the 25th year of its publication. Tae price, 
as usual, will be 4d. As there can be no reprint of this 
issue, and to prevent disappointment to our readers, we 
would suggest their ordering this number in advance 
through the usual agents. In view of the large amount of 
work involved in the production of this special issue, we 
would ask all correspondents and advertisers to send in their 
communications as early as possible. 


NOTES. 


The Glasgow Tramways Contract.—The Corporation 
Tramway Committee has accepted the tender of the Westiog- 
house Electric Company for the electrical equipment of the 
Springburn trolley tramway. The company’s tender was 
the lowest submitted, the amount being £19,657. 


The Institution of Junior Engineers.—On Saturday, 
October 30th, a party of about 100 members of this Insti- 
tution paid a visit to the Queen’s Road station of the Central 
London Railway, through facilities kindly afforded by the 
engineer, Sir B. Baker, and Mr. F. Hudleston, engineer of 
the Electric Traction Company. They were received by Mr. 
Knowles, of the engineers’ department, and Mr. A. W. 
Manton, the manager to the contractor, Mr. John Price. 
After inspecting the surface machinery for air compressing, 
haulage, &c., a descent was made of the 30 feet lift shaft. 
On arriving at the bottom, the members passed through the 
8 feet temporary connecting heading. The south station 
Greathead tunnelling shield, 22 feet 10 inches diameter, was 
seen in operation; it is fitted with 22 hydraulic rams, the 

ressure upon which is 1 ton per square inch, and the work- 
ing face is held up by hydraulic rams, which return auto- 
matically as the shield aivances. ‘The segments of the 
tunnel lining are put into place by — erectors having 
extension and slewing cylinders, the pressure being kept 
uniform by an accumulator actuated by an air-driven pump. 
The method of driviog the smaller tunnels proper was also 
witnessed, and it was stated that the rate of progress here 
was often as much as 23 yards per week. The visitors 
evinced great interest in the work proceeding, and in the 
many features of engineering construction incidental to it. 


An Electre-Chemical Rectifier—We have already 
given a short description of an electro-chemical process of 
converting alternating currents into direct currents, devised 
by L. Greetz. This process is explained in greater detail in 
Wied. Ann., Vol. 62, p. 323. The working of Greetz’s 
apparatus depends on a peculiar property of aluminiam when 
used as one of the electrodes of an electrolytic cell. When 
an aluminium plate forms the anode of the cell, it is found 
that acurrent is stopped if the E.M.F. does not exceed 22 
volts, but comparatively little resistance is offered to the 
passage of the current in the opposite direction. Platioum 
or carbon may be used for the other electrode. We have, 
therefore, in the aluminium carbon cell a sort of non-return 
valve, which will resist a back pressure of 22 volts. By 
joining a suitable number of these cells in series any desired 
pressure can be resisted. By means of four of these valves 
the currents of an alternator can be converted into pulsating 
direct currents, the valves being arranged in a similar way 
to those of a double-acting pump for air or water. An 
apparatus designed by Groetz on this principle is shown in 
the figure. One pole of an alternator, M, is connected to two 
aluminium-carbon batteries, A, A,, arranged to allow currents 
to pass in opposite directions, the other pole of the alter- 


nator being connected to a similarly arranged pair of 
batteries, B, B, These four batteries are connected up 
as shown to the terminals, G@ Hu, of a conductor, Ww, 
in which the direct current is to be produced. With 
an apparatus constructed on the principle just described, 
and supplied by a small alternator, Groetz was able to drive 
a continuous current motor intercalated in the wire w, and 
also to deposit copper and produce other effects obtained from 
direct currents. He estimates, on theoretical grounds, that 
the loss of energy does not exceed 4 to 5 per cent.—a much 
too favourable estimate, we reckon. Groetz considers that 
this peculiar non-return action of the aluminium electrode is 
a condenser effect. When the aluminium plate is the anode, 
a layer of oxygen or some other anion is formed on it imme- 
diately after the current starts, and acts as a thin layer of 
dielectric to separate the charge on the aluminium plate 
from the charge on the liquid surface opposite the plate. A 
very small part of the effect, he thinks, is due to polarisa- 
tion. 
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The Glasgow Telephone Inquiry.—We conclude in this 
issue the report of the proceedings in the Glasgow Telephone 
Inquiry, which will be read with interest. Mr. H.L. Webb, 
assistant manager of the New York Telephone Company, 
said the metallic circuit system was in operation throughout 
New York, and he did not know a single case in which the 
streets had been opened up for repairs; the work was done 
through man-boles. Mr. Bennett’s estimate for Glasgow 
allowed a margin of only 20 per cent. of cable laid, which 
would be practically impossible. In New York, not more 
than 65 per cent. was occupied—in some cases only 50 per 
cent. The telephone would be largely used in outlying 
districts, and be very unprofitable to the Corporation, since 
the junction lines were costly. The maintenance charges in 
the estimate were at the rate of 3 per cent., which experience 
showed to be insufficient. The staff allowed was one for 
every 22 subscribers. It should be one in 12 or 
15. There was also no allowance for depreciation, 
and in the switchboard estimate there were several 
omissions. Mr. Forbes thought that 15 per cent. 
was a reasonable amount for depreciation. The plant 
of the Mutual Company was in such a depreciated 
state on account of the want of original quality, that the 
National Company took it out, and it realised almost nothing. 
The figures of the Stockholm company showed that it was 
obtaining a small return on the amount invested, and he 
characterised its system of finance as a hazardous system. 
The directors were anxious to improve the Glasgow system, 
but the Corporation would not give them the power. In 
fumming up the position for their respective clients, the 
counsel engaged laid stress on the various points more directly 
appealing to their interests. Mr. Ure, for the dissatisfied 
subscribers, could scarcely conceive that anyone could have 
any other opinion than that the service hed been deplorably 
bad. Mr. Salvesen, for the Corporation, submitted that to 
return an affirmative answer to the question whether 
the service was efficient on the evidence which had been given 
was absolutely impossible, and Mr. Asher, for the company, 
contended that it had been thoroughly proved that the ser- 
vice in Glasgow was a good and efficient one. The conclu- 
sions of the Commissioner on the contending questions have 
not yet been made known, and meanwhile we must reserve 
any comments of our own, contenting ourselves with as full 
a report as possible for the information of our readers, 
although the exigencies of space have necessarily compelled 
some delay in the complete publication. 


Gas Engine Breakdown.—Ask any ordinary engineer 
what would happen if you dropped on the floor a 7 cwt. fly- 
wheel, with a short length of shaft and a pulley with a belt 
on it, the wheel running at 300 revolutions a minute, and he 
will tell you probably that it could not help throwing or 
breaking the belt, and then walking straight through the wall 
and out into the street. Messrs. Nalder Bros. & Thompson 
tried the experiment the other day, but, fortunately, it did 
not succeed. It appears almost incredible, but the belt re- 
mained in place, and actually pulled up the fly-wheel without 
any damage whatever. The most satisfactory thing, from an 
electrical point of view, is that within eight hours of tele- 
phoning they got an alternating current motor from the 
Davies Motor Company bolted down, connected up, and 
running on the city circuit for driving the workshops to 
replace the gas engine, and this delay was mainly caused by 
their having to rig up a special temporary countershaft, as 
the motor was bolted down, ready to run, within two hours. 
The facts of the case are as follows :—The other day, Messrs. 
Nalder Bros. & Thompson had a serious breakdown with their 
gas engine, the cause being the breaking off short of the 
crankshaft just outside the bearing. On each side of the 
engine there was a fly-wheel weighing about 7 cwts., a pulley, 
and a short piece of shaft. The pulley had a belt on, and, 
though it was certainly not to be expected, the fly-wheel was 
kept in place by this belt, although the engine was running 
at 300 revolutions a minute. No damage was done except a 
slight scoring of the floor. 


Gold Medal.—We understand that the Horsfall Furnace 
Syndicate, Limited, iave heen awarded a gold medal at the 
Brussels International Exhibitic: ‘just closed), for their 
patent refuse destructors, and a bronze medal for their patent 
smoke-consuming boiler furnace. 


London Central Exchange, Limited.—A somewhat 
ambitious scheme was laid before the press yesterday, which 
stated shortly, is that it is intended to establish and develop 
a much needed central exchange for the City of London, 
where business men can meet, who are at present unprovided 
with exchange accommodation. It is proposed to open a 
current exhibition of inventions and samples, to establish a 
mart for patented articles and industrial shares, to fit up a 
laboratory for technical assistance, reports and official cer- 
tificates, to hold a financial exchange which will be a recog- 
nised rendezvous for City men and provincials, colonials and 
foreigners visiting London on business; tc furnish a library 
with commercial and scientific works of reference, registers 
of investors’ companies and prospectuses; to supply com- 
mercial intelligence otherwise difficult to obtain. In addition 
there are to be the appointments common to a first-class club. 
The Institution has received many promises of support, and 
it would seem that if run on sound lines it might achieve 
some success. The premises, with an area of 13,000 super- 
ficial feet, are situated in an Sa part of Queen 
Victoria Street and Upper Thames Street, and it is expected 
that the premises will be ready for occupation by the end of 
February. 


Electrical Investments.—Some of the London papers 
occasionally have some good notes on electrical supply and 
industrial companies for the guidance of the investor in that 
class of shares. Generally speaking, they are more accurate 
in their notes on electrical investments than in their notes 
on technical matters. The Hvening News of Monday last 
says :— 

The knowing people have for some time past been buying all sorts 
of shares connected with electricity. British Electric Tractions, to 
which we called attention some time ago, have considerably improved 
their price, and it is thought that in time they will be quoted still 
higher, especially as all sorts of contracts are being entered into with 
the ultimate object of improving the business. The £10 saares at 
present stand at £13, so that they are not at all cheap; but if this 
undertaking is about to launch out into fresh enterprise, there is no 
saying to what the shares might go. Electric cabs have recently 
improved their price ; they were at a discount, but now we believe it 
is not possible to get them except at par. Investors with patience, 
who are not in a hurry for a turn-over, might be well advised in giving 
their careful attention to this kind of security. Electric lighting 
shares are, of course, still good, but many of them stand at such high 
prices that it is necessary to choose such companies as have not yet 
made their position. Inthe course of the next year or so we may 
expect to see numerous fresh undertakings having for their object the 
lighting of the suburbs. 


Telephones and Rectifiers—From the Review of the 
River Plate we learn that a protest has been entered by the 
United River Plate Telephone Company against the River 
Plate Electric Light and Traction Company, before the 
Municipality of Rosario. It seems, since the beginning of the 
year, that on account of the introduction of rectifiers on the 
part of the Electric Light Company, it has been impossible to 
speak by telephone once the street arc lamps are lighted. 
The Telephone Company bases its protest on the municipal 
decree regulating the electric light, which states in Art. 4, 
that “It is strictly prohibited that the electric light com- 
panies place their wires in contact with those of the tele- 

hone or telegraph, or in any other manner that would 
interrupt these services.” 


“ Electricity.”—Our friends over the way have just 
brought out their third annual special issue of Electricity, 
which, to say the least of it, does them great credit. In 
addition to the usual complement of articles and other matter, 
our contemporary favours its readers with a number of 
special articles, including the following :—“ Simple Tests of 
Series Arc Light Circuits,” “The Infancy of the Telegraph,” 
“Comparative Advantages of Steam, Gas and Water Power 
in the Generation of Electric Current,” “ Low Tariffs versus 
Large Profits,” and an account of some of the features of the 
electrical department at Bradford, by Mr. A. H. Gibbings. 
A well-printed supplement contains a number of —— 
and short biographical notices of a number of our borough 
electrical engineers. 


Electric Cabs,—It is stated that there will shortly be 
placed on the streets of Paris a number of electric cabs, 
similar to those with which Londoners are now so familiar. 
One of the largest Paris cab companies is stated to have 
ordered 100 of the vehicles to be constructed. 


stat 
on 
Fri 
thi 
Phi 
side 
of 
che 
tin 
- 
M. 
ma 
kil 
7 
fot 
= 
the 
va 
‘ ex 
| ob 
ca 
e 
| 
su 
3 
| 
Cl 
fir 


41, No.1,041, Novaxamn 51807] THE ELECTRICAL REVIEW. 615 


Fire on the Bulawayo Railway.—A Reuter’s telegram 
states that the electric light dynamo van of the Johannes- 
purg-Eastern province special train to Bulawayo caught fire 
at Gaberones. - The van was totally destroyed, and the elec- 
trician and his assistants were severely burned. None of the 
passengers, however, were injured. 


Lectures.—Dr. Fison delivered the second of his lectures 
on the “Electric Current” at the Ventnor Institute on 
Friday last. 


Lord Kelvin Interviewed.—The Boston Evening Record 
of the 16th ult. says: “ Lord Kelvin has learned at least one 
thing since he landed in the United States. He has learned 
to be interviewed. The success of his course of instruction 
has been so great, that he even rose from the dinner table in 
Philadelphia this week and insisted on coming down to see a 
reporter and giving him his card. His lordship may be con- 
sidered a finished and striking example of the methods of 
the modern journalism.” 


‘Electric Traction” Lectures.—Mr. Philip Dawson 
commences a series of six lectures on “ Electric Traction” 
at the Finsbury Technical College, next Thursday, at 8 p.m. 
See our “* Official Notices ” for general particulars. 


Presentation.—Mr. W. A. Valentine, the district manager 
of the National Telephone, Company, Limited, in Man- 
chester, was last week presented by the staff with a handsome 
timepiece and ornaments on the occasion of his marriage. 
The presentation was made by Mr. Wm. Taylor. 


Cathode Rays and Electric Oscillations.—In a com- 
munication to the Academy of Sciences on June 8th, 1897, 
M. Deslandres describes some experiments, which appear to 
show that there is an intimate relation between the cathode 
rays and the oscillatious electric current by which they 
are produced. A thin beam of the rays was obtained by 
means of a fine slit in a screen interposed in the path of the 
main cathode stream. This thin beam was split up into a 
kind of spectrum by the influence of a wire connected to the 
earth, and placed about 1 cm. behind the screen. The 
spectrum on a phosphorescent screen showed a number of 
bright bands with intervening dark spaces. Deslandres 
found that the deviation of the rays which formed this 
spectrum was influenced by anything which would change 
the rate of oscillation of the exciting circuit. For example, 
by changing the length of a spark gap in the circuit, or by 
varying the capacity. By using a Tesla-D’Arsonval coil to 
excite the tube, he was able by varying the spark gap to 
obtain what may be called a mono-chromatic beam of 
cathode rays, i.¢., the spectrum showed only a single bright 
band. The conclusion he comes to as a result of many ex- 
periments is that the simple cathode rays correspond to 
simple electric oscillations. He appears to think that the 
atoms or molecules of the gas left in the tube synchronise 
with these electric oscillations. 


Royal Institution.—A general monthly meeting of the 
members of this Institution was held on Ist inst., Sir James 
Crichton-Browne, M.D., F.R.S., Treasurer and Vice-Presi- 
dent, ee Mr. John W. Woodall, J.P., was elected 
member. 


NEW COMPANIES REGISTERED. 


Dunlop Motor Company, Limited (54,462).—Regis- 
tered October 16th with capital £25,000, in £1 shares, to adopt an 
undescribed agreement, and to carry on the business of cycle manu- 
facturers and dealers, motor and motor car builders, carriage and 
wagon builders, electricians, engineers, machinists, fitters, &c. The 
subscribers (with one share each) are :—H. Mobbs, 10, Somerset Road, 
Tottenham, stationer; W. Reeves, 15, Chipley Street, New Cross, 
8.E., lithographer ; A. Browne, 18, Mossford Street, Burdett Road, E., 
clerk; W. Bone, 120, Roman Road, E., clerk; P. E. A. Robe, 30, 
Porson Street, Lewisham, S.E.; E. Merckel, 24, Handforth Road, 
Clapham Road, S.W., gentleman; J. H. Owers, 40, Darley Road, 
Wandsworth Common, clerk. The number of directors is not to be 
less than three, nor more than 10; the subscribers are to appoint the 
first. Remuneration as fixed by the company. Registered by J. B. 
and F, Purchase, 14, Regent Street, S.W. 


Binko, Ridsdale & Company, Limited (54,566).— 
Registered October 25th with capital £24,000, in £1 shares, to acquire 
and carry on the business of electric telegraph, light, mechanical and 
general engineers, metal workers, &c., carried on as ‘‘ H. Binko & Co.” 
and “ Ridsdale & Co.,” at 53 and 120, Minories, and 34, Leadenhall 
Street, E.C., and to adopt an undescribed agreement. The subscribers 
are :—A. Gibson, Saffron Walden, Essex, banker, 10 shares ; H. Binko, 
34, Tueadenhall Street, E.C., engineer, 5,500 shares; G. H. Gibson, 
$4, Leadenhall Street, E.C., engineer, 6,988 shares; Mrs. H. Binko, 4, 
Highbury Crescent, N., 3,000 shares; Miss E. Binko, 4, Highbury 
Crescent, N., 5,000 shares; D. V. Steavenson, Shepherd’s Bush 
Road, W.., clerk, oneshare ; A. R. Bullen, 280, Ramsay Road, Wanstead, 
clerk. The number of directors is not to be less than three, nor more 
than five. The first are: H. Binko (managing director, with £300 
per annum), G H. Gibson (managing director, with £150 perannum), 
and one other to be nominated by E. B. Gibson. Registered by 
Steavenson & Couldwell, 98, Gracechurch Street, E.C. 


Electric Racing Horse Maze Pioneer Syndicate, 
Limited (54,581).—Registered October 26th with capital £12,500, in 
£1 shares (1,000 preference), to carry on the business of patentees, 
toy manufacturers, caterers for public amusements, refreshment 
contractors, financial agents, promoters, &c. The subscribers 
(with.one share each) are:—G. T. Harrap, 34, Queen Street, E.C., 
engineer; R. H. Clamp, 23, Brooke Street, Holborn, director; B. H. 
Springett, 31, Mansion House Chambers, E.C., engineer; A. H. R. 
Palman, 3, Albert Mansions, 8.W., engineer; O. Kaufman, 78, Caver- 
sham Road, N.W., gentleman; A. Drew, 40, Vassall Road, Brixton, 
solicitor ; C. G. Colley, 163, Amelia Street, Brixton, solicitor. The 
number of directors is not to be less than three nor more than seven ; 
the subscribers are to appoint the first. Qualification £100 ; remune- 
ration 2 guineas each per board meeting attended. Regis'ered office, 
Suffolk House, Cannon Street, E.C. 

Ackroyd & Best, Limited (54,600). — Registered 
October 27th with capital £25,000, in £5 shares (3,200 preference), to 
acquire and ey es the business of manufacturers of, and dealers in, 
miners’ safety ps and lamp-cleaning machines, and electric 
lighting and other apparatus, carried on at Hembrigg Works, High 
Street, Morley, near Leeds, as “ Ackroyd & Best,” and to enter into a 
certain agreement. The subscribers (with one share each) are:—W. 
Ackroyd, The Crescent, Ripon, colliery owner; W. Best, 56, Westley 
Street, Morley, engineer; J. C. Best, Dartmouth Avenue, Morley, 
sign writer; A. E. Best, 25, Great Northern Street, Morley, brass 
finisher ; S. P. Tempest, 19, Albion Street, Morley, clerk; A. Ackroyd, 
Tenlands, Gomersal, Leeds, engineer; E. O. Wooler, Elsdon House, 
Wortley, Leeds, solicitor. The number of directors is not to be less 
than two, nor more than four; the first are: W. Ackroyd and J. 
Inman; qualification, £250; remuneration, £125 each per annum. 
Registered office, Hembrigg Works, High Street, Morley, near Leeds. 
Registered by Jordan & Sons, Limited, 120,Chancery Lane, W.C. 


Cape Electric Tramways, Limited (54,636).—Re- 
gistered October 29th with capital £400,000 in £1 shares, to adopt 
an agreement with Wernher, Beit & Co., and to construct, lease, or 
otherwise acquire, equip, and maintain and work (by electrical or 
other power) any tramways or light railways in Cape Colony or else- 
where. The subscribers (with one share each) are:—A. J. Swan, 20, 
Fenwick Road, East Dulwich, S.E., gentleman; A. Eldridge, 73, 
Ball’s Pond Road, N., clerk; P. M. Cullen, 14, Ferne Park Road, 
Stroud Green, N., gentleman ; W. Harrison, 19, Union Road, Leyton- 
stone, E., engineer; T. H. Riches, Alverstoke, Shenley Road, Camber- 
well, 8.E., clerk ; E. T. Church, 41, Coplestone Road, Denmark Place, 
8.E., clerk; H. W. Brown, 79, High Street, Beckenham, journalist. 
The number of directors is not to be less than three nor more than 
seven ; the subscribers are to appoint the first; qualification £500; 
remuneration as fixed by the company. Registered by Ashurst and 
Co., 17, Throgmorton Avenue, B.C. 


The Craigpark Company, Limited (3,634).—Regis- 
tered in Edinburgh October 27th with capital £30,000, in £1 shares, 
to carry on the business of manufacturers of and dealers in cables 
(electric insulating or otherwise), and of gutta-percha and rubber 
goods connected with may oe and electric enterprises. The sub- 
scribers (with one share each) are :—W. Dick, 13, Exchange Place, 
Glasgow, merchant; P. Primrose, 16, St. Enoch Square, Glasgow, 
merchant; W. Brown, 41, Oswald Street, Glasgow, iron tube manu- 
facturer; A. MacLean, 26, Princes Square, Glasgow, merchant; J. 
Kellock, 26, Renfield Street, Glasgow, chartered accountant; C. 
Hamilton, 247, St. Vincent Street, Glasgow, ‘electrical engineer; C. 
Maclean, 115, St. Vincent Street, Glasgow, writer. The first direc- 
tors are W. Brown, W. Dick, C. Hamilton and A. MacLean. Qualifi- 
cation 250 shares. Registered office, Craigpark Works, Towninell 
Road, Glasgow. Registered by Oswald & Son, agents, Edinburgh. 


OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. 


Walsall Electrical Company, Limited (45,550).—This 
company’s annual return was filed on Ssptember 30th, when 683 
shares were taken up ont of acapital of £10,000 in £10 shares; 200 
are considered as paid, and £4,830 has been paid on the rest. 


Western Counties Electric Light and Power Syndi- 
cate, Limited (36,294).—Tais company’s anaual return has just 
been filed. The capital is £25,000 in £50 shares (120 deferred); 85 
ordinary and 120 deferred have been taken up, and the latter are 
considered as paid; £50 per share has been ed, and £4,250 paid 
on the ordinary shares. , 
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OITY NOTES. 


The West India and Panama Telegraph 
Company, Limited. 


Tux directors’ report for the half-year ended June 30th,!1897, to be 
submitted to the forty-first ordinary general meeting on November 
10th, 1897, reads as follows:—“It is with deep regret that the 
directors have to announce the accidental death, on June 7th, of their. 
esteemed and valued colleague, Mr. Earle, who had been chairman of 
the board since 1874, and whose loss is severely felt. He has been 
succeeded in the chair by Mr. Andrews. The directors submit the 
accounts for the six months ended June 30th, 1897. The amount to 
credit of revenue is £38,209 14s. 4d., against £42,317 133. 10d. for the 
corresponding half-year of 1896, and the expenses have bzen £21,426 
17s. 10d., against £22,280 14s. 7d., leaving a balance of £16,782 
16s. 6d., which, with £646 33. 2d. brought from last account, makes a 
total of £17,428 19s. 8d., with which it is proposed to deal as 
follows :— 


First Preference Shares— £ 
Dividend, six months to June 30th, 6s. per 


10,863 18 0 


Second Preference Shares— 
Dividend, six months to June 30th, 63. per 
share ... wae 1,40014 0 


Ordinary Shares— 
1s. per share (free of income-tax) ... 
Balance to half-year’s account : 1,243 6 8 


£17,428 19 8. 


The traffic receipts for the six months show a decrease of £3,124 
9s. 1d., as compared with the corresponding period, which is chiefly due 
to the tariff reductions the directors were compelled to make to retain 
the traffic over this company’s system, as explained in the last report. 
This renewed experience of reductions of rate again proves that they do 
not stimulate West Indian traffic, and invariably result in a loss of 
revenue. The expenses of repairing cables during the half-yearamounted. 
to £8,763 193. 7d., being practically the same as those for the corre- 
sponding period. In the last report reference was made to the partial 
competition of the French Company, and the probability of fuller 
competition when that company repaired its Hayti-Martinique cable. 
That repair was effected in July last, when the greater part of the 
traffic of the French Colonies of Martinique and Guadeloupe was 
diverted from this company’s lines to those of its subsidised com- 
petitor. The tariff reductions, combined with the loss of the above 
traffic, are adversely affecting the receipts for the current half-year. 
The shareholders have previously been informed of the intention of 
Her Majesty’s Government to establish a cable between Bermuda and 
Jamaica. With the view of meeting, if possible, the wishes of the 
Government, and at the same time of preserving and protecting the 
already inadequate traffic of the company, the directors, in concert 
with the Cuba Submarine Company, and subject to the confirmation 
of the shareholders, submitted proposals to the Colonial Office for 
the establishment of the line. The conditions offered were very 
onerous upon the companies, but were not accepted by the Govern- 
ment, which pro d other terms involving lower tariff rates, 
together with an inadequate subsidy. These terms, with certain other 
considerations, involved such further large sacrifices of revenue that 
your directors could not accept them, and ultimately the contract for 
the cable was made by the Treasury with the Halifax and Bermudas 
Cable Company. 


Automatic Telephone Company, Limited. 


Tue MEEtTINnG. 


Tue statutory meeting of this company was held on Friday last at 
Winchester House, Old Broad Street, E.C., Mr. Max Margowski 
presiding. 
- The Cuarnman eaid: This is the statutory meeting held in com- 
liance with the Act of Parliament. Owing to a certain article which 
am appeared in the Agence Nationale, I am debarred from giving you 
such information as it would have been my duty as your chairman to 
put before you at this meeting. The article in question stated that a 
certain syndicate is in treaty with your board for the acquisition of 
one of our patents for 25,000,000 francs. You will understand that 
such a premature statement is very injurious to our interests. The 
article contained many misrepresentations, and the board was bound 
to answer it. I would advise you not to try to increase the value of 
our shares by any artificial means. This, I think, is quite unnecessary, 
as the results will have the effect of raising the value of our shares 
automatically, and there is no need of any false statements being 
circulated about our valuable undertaking. My colleague, Mr. John 
Dixon Gibbs, whom you all know as a great authority on telephony, 
wrote me some time ago. I will give you the exact words of his letter: 
“T have examined the working drawings, and they are simplicity 
itself.” We all know what that means; it conveys the idea that the 
invention is practicable, and 5 Ae construction. Comment on 
such a phrase written by Mr. John Dixon Gibbs, who is in a position 
toexpress an opinion on such matters, is not necessary. When in 
Paris last August, I had a conversation in the presence of Mr. Gibbs | 


with our consulting engineer, who, by the way, is Mr. Gustave 
Seligmann-Lui, the Director-General of Telephones and Telegraphs 
to the French Government. This gentleman, who has been sent by 
his Government to examine the various systems of the United States, 
Japan, and other countries, is naturally the very best man 
the company could secure to accomplish our ends. Mr. Seligmann- 
Lui or me, when I asked him a few questions, that our invention 
was of a most simple character. You first of all compose the number 
of the party with whom you wish to communicate on the telephone, 
then you push asmall bol, and you are automatically connected. It can 
be adapted to any existing system all over the world, either the over. 
head wire system or the underground system. Itcan be used with 


the double wire system, such as is in use in England and in other 


countries, or for the single-wire system, such as they have in Germany, 
Switzerland, and, I believe, Denmark. The board hope that the 
shareholders will give them their entire co-operation and support, 
and thus enable them to fulfil their duty. We are handling a very 
valuable invention, and as our nominal capital is only £100,000, we, 
having the patents for the whole world, and as we are a parent com- 
pany, I would advise you not to allow anyone to talk you out of your 
valuable shares. They will increase in value, as I told you, auto- 
matically. The moment we are in receipt of a telegram which we are 
expecting to receive, the board will communicate it to you. I may 
mention that our shareholders are spread all over the globe. We 
have shareholders in the United States, Africa, Australia, Holland, 
Germany, Austria and France, and we have also about 100 members 
on the London Stock Exchange. This‘ shows you the widespread 
interest shown in our undertaking. s this is our statutory meeting 
held in compliance with Section 39 of the Companies’ Act, and there- 
fore only a formal meeting, I must ask you to excuse me if I request 
you, after what has happened, to refrain from raising any discussion. 
which is likely to be injurious to the interests of the shareholders 
at large. Mr. Seligmann-Lui, our consulting engineer, would have 
been present at this meeting but for the fact that he has been com- 
pelled to return to Paris. He has written a letter to the board’ 
expressing regret for his absence. I may add that the directors have 
a large stake in the undertaking, and they are most desirous to make 
it a success. We have no doubt it is a very valuable invention, and 
its simplicity may be easily understood when I tell you it may be 
compared to the application of a key to an ordinary door lock. 
Baron CoHEN proposed a vote of thanks to the chairman, which 
was seconded by Mr. J. Dixon Grsss and carried. 
’ The proceedings then terminated. 


Direct West India Cable Company, Limited. 


In our advertisement pages will be found a copy of the prospectus 
of this company, which iavites subscriptions for an issue of 12,000 
£5 shares, and £120,000 in 44 per cent. debentures of £100 each, to 
be issued at £95 per cent. The object of the company is to lay and 
work a submarine cable from Bermuda to Jamaica. The directors 
are Mr. Thomas Skinner, Mr. T. G. H. Glynn, Mr. C. R. Hosmer, and 
Mr. Jos. Rippon, all of whom are directors of the Halifax and Ber- 
mudas Cable Company. The Government has granted a subsidy of 
£8,000 for 20 years. We refer our readers to the prospectus for 
further details. As we go to press we learn that the list of applica- 
tions closed yesterday afternoon except for country applications en 
route. 


The City of London Electric Lighting Company, 
Limited.—Revenue return, quarter ended September 30th, 1897. 
Gross revenue from sale of current for public lighting, quarter ended 
September 30th, £3,146; corresponding quarter last year, £3,158. 
Gross revenue from sale of current for private lighting, &c., quarter 
ended September 30th, 21,978; corresponding quarter last year, 
£17,274. Gross revenue from other sources (estimated), quarter 
ended September 30th, £1,000; corresponding quarter last year, 
£750 ; total, quarter ended September 30th, £26,124; corresponding 
quarter last year, £21,182; increase £4,942. Equivalent of 8-C.P. 
lamps connected on September 29th, 1897, 278,162; increase during 
quarter, 7,264. Equivalent of 8-C.P. lamps connected on September 
30th, 1896, 228,740; increase during corresponding quarter last year, 
13.181. 


The Western and Brazilian Tclegraph Company, 
Limited.—The directors have decided to recommend at the forth- 
coming meeting a dividend at the rate of £2 per cent. per annum, 
free of income-tex, for the six months ended June 30th, being the 
same as for the corresponding period. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week ending 
incréase, 3. total recei ‘or -year, 1897, ; corresponding 

The Caba Submarine Telegraph Company. The receipts for the month of 
te were £2,926, as compared with £4,766 in the corresponding month of 
ast year. 

The Liverpool Overhead Railway Company. The receipts for the week ending 
October 8ist, 1897, amounted to £1,364; corresponding week lact year, 
#1,112; increase, £252. 

The Western and Brasilian Tel Company, Lanins, The receipts for 
the week ending October 29th, , after a cent. of the 
gross receipts payable to the London Platino- Fetegraph Cor - 
pany, Limited, were £3,048, | 
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oi SHARE LIST OF ELEOTRIOAL OOMPANIES. 
‘States TELEGRAPH AND TELEPHONE COMPANIES. 
done 
issue, Share the last three Oct. 27th. | November 8rd. November 
Phone, 1894, | 1895. | 1896. — — 
d with ed 57 59 |57—59 | 57% | .. 
3,088,020! 18865 65/104 —105 104 — 105 | 1043 | 104 
3 920! Do, do. Defd. eee eee soe eee toe eee 123— 123 123— 123 12% eee 
the "130,000 Brasilian Sabmarine Ltd, eee eee eee vee 10 7 % 7 % see 16 1 16 1 163 
Pport, 0007] Do, do. 5%, Debs., 2nd series, 1906... |5%/| .. —118 [114 —118 
44,000 Ohili Nos. 1 to eee vee eee 23% 4 % 4 % 3it— 
» We, 10,000,000$ Oable eee . oo 100 7 % 7 % 7 % 178 —183 185 —190 — 
"653,5867 Do. Do. Sterling 500 year 4% Deb. Stock Red. |Stock} ... | ... | |105 —107 —107 | 1068 | 106 
224,850 | Consolidated Telep. Const. Ltd, | 10/-| 18% | 14% | 2%) 
ve 16,000 Ouba Teleg., Ltd. eee eee eee eee eee eee 10 8 % 8 % 8 % 
12,931 Direct Spanish Ltd. eee oe 4 % 4 % 4 % é=— 4— 
Mande 6,000} Do, do, 10% | 10H 10H] 10%] 1O— 11 lo— | .. 
30,0002 Do. do. % Debs. Nos. 1 to 6,000 | 50 | 44% % | 44%|103 —106 % |103 —1 
500,000 | ond Chine Teles, £40, |, 20 7% |7% | 7%| 18 — 18) | 18 — 18 | 188) 184 
a8. 1 ann. - eee 
have 35,500 { 5% | 5% | 5%|100 00 —-104 
133,100! Do. do. Bearer, 1 and 4,827—6400 |100|5%|5% | 5%|101—104 | ... | .. 
Do. 4% Deb. Stock (Stock 4% | 4% [381 —194 | 131 | 194 
Eastern and South African Litd., 5 % Mort. Deb. 
ake 51,1007 { Mort. | % | 5% | 5%|100-104 —104 
y be 69,2007 Do. do. do, to bearer, 2,344 to 5,500 | 100/5% | 5% 5%|101 —104 |101 —104 
Do 4% Mort. Debs, Mos. 1 to 9,000, red. |) 4% | 4% | 4%/103 —106 103 —106 |... 
180,22 Telegraph Trust, eee eee eee eee nag 
160,000. % Debs. | 100/5% 15% 102 —105 —105 
17,000 Indo-Huropean Teleg., Ltd. eee eee coe 25 10 % 10 % 10% 54 53 543 ee 
tus 100,0007 London Platino-Brasilian 9 6 % Debs. coe eee 100 6 % 6 % 6% 107 —110 107 —110 eee eee 
00 28,000 Montevideo Telephone 6% *) Nos. 1 to 28,000... eee 4 % 4 % eee 2 — 2 _ 24xd) see 
to 484,597 National Teleph., 1 to 484,597 eee coe 5 5 % 54% 54% 63— 63 6,5; 
nd 15,000 6% Cum. Ist Pref. eos coe oor 10 6 % 6 % 6 % 15 —_— 17 15 cna 17 ooo eee 
15,000 Do. 6 % Oum. 2nd Pref. 10/6%|6%| 6%|15—17 |14—16 | 14} ... 
119,234 De. %Non-cum. Brel Pret. to 119.284 5%| 6— 6 | 6 | Gt] 
0. os. 119, 
130,766 { to 250,000, £3 paid } 5 eee 3g— 43 4t 
1,329,471! Do. 84 % Deb. Stock Red. [tock] 84% | 84% | 34%|104 —109 (104 —109 105 | 1053 
171, Oriental hh. & Blec., Ltd., Nos. 1 to 171,504, fully paid 1) 44% | 
en 100,0007|{ and uropenn Tol, Ltd, 4 % Guar, | 4% | 4% | 4 hor 
11,839 Reuter’s Ltd. toe eee eee eee 8 nil 5 % 5 % 7 — 8 7 — 8 eee 
146,7331 Do. — 5% |5%| | 102-107 102 | | 
d West African Teleg., Ltd, 7,501 to 23,189 10 nib 4 % nil aye 54 
3 213,400; do. do. 5 % Debs. eee oe ew. | 100 | 5 % 5 % 5% 103 — 106 103 —106 1044 
256 | Western and Brasilian Teleg., Lid. ... 92 92 
33,129 do, do, 5 % Pref. Ord, 715% | 8 8 
Tr 33,129 Do, do. do. Def, Ord... 7. 1 % 1 % eee 2 23 2: 23 24 24 
) 382,230 do, do, 4 % Deb. Stock Red... Stock eee eee coe 106 —109 106 —109 106 
88,321 West India and Panama Teleg., Gta, oe 10 2% % 1 % 1 1 
Do, do. do, 6 % Oum. Ist Pref. |6% | 6%) 9#— 10} 9% — 10} 10 
80,0002 Do. do, 5 % Debs. No.1to 1,808 ...| 100;5% | 5%|107 -110 —110 
1,163,000$) Western Union of U. 8. Teleg., 7 % 1st Mort. Bonds _... ($1000; 7% | 7% 7%|106 —110 (106 —110 
160,100/ Do. do. 6% Ster. Bonds. ... - |100;6% |6% 6% |L00 —105 100 —105xd | ... ee 
ELECTRICITY SUPPLY COMPANIES. 
30,000 | Charing Urose and Strand su 5 6 12 — 13 12 — 13 1 
20,070 Do. do. do. = % Cum. Pref. 5 6— 64 6 — 64 62 
26,000 |*Ohelsea Blectricity Ord., Nos. 1 to 10,277... |5% | 5%| 10 — 104 | 10 — 105 108 | 108 
60,000 Do. do. 43 % Deb. Stock Red. ... Stock) ... | 44% | 44%|110 —113 (110 —113 
40,000 | Oity of London Blec.Lightg. Co., Léd., Ord. 40,001—80,000 | 10 5% | 7%| 25 — 26 25 — 26 254 | 25% 
10,000 Do. do. Prov. Certs. we =| 24 — 25 24 — 25 24} 
40,000 Do. do. 6 % Oum. Pref., 1 to 40,008 | 10|;6% |6% | 6%| 17 — 18 17 — 18 17§ | 17%; 
400,000 Do. 5 % Deb. Stock, Scrip. (iss. at £115) all |5% 15% | 5 %|181 —186 (181 
22,475 | Jounty of Lond. & Brash Prov. B. Ltg. Ltd.,Ord.1—22,475 | 10, ... | ni | nil | 198— 13% | 128— 13} 1233 
20,000 Do. do. do. 6% Pref., 40,001— 69,000 “ce | IO) ce [OR 6 %| 154— 15% 153— 153 1 
10,000 | House-to-House Elec. Light Supply, Ord., 101 to 10,100 ie ea ‘ 9— 9 9— 9% ae re 
10,000 Do. 7% Cum. Pref. ... | 113 | 10%— 11 11h | 1038 
49,900 |* tan Electric Supply, Ltd., 101 to 50,000 | 10/8% 14% | 5%| 184 | 174— 18 183 | 1895 
12,500 .  Ord., 50,001—62,500, iss. at £2 prem. a Wy ic pee 17 — 18 17 — 18 
220,000 Do, % first mi debenture stock eee eee eee 44% 44% 44% 119 —123 119 — 123 122 
6,452 | Notting Hill i Lights. ¢ | 15 —16 | 15 — 16 153 
19,980 |*8t. James’s & Pall Mall lec. Light Oo., Ltd., Ord.,101-20,080 | 5 | 68% | 72% | 104%/ 16 — 17 16 — 17 
20,000 Do, do 7 to 40,088 617% 17%) 7 94— 104 94— 104 
50,000 Do, do. 4 Deb. stock Red; eee Stock soe 103 —106 103 —106 eee 
43,341 | South London Electricity Supply, Ord., £2 paid ... ces 23 1Z7— 2} 27; 2 
67,900 | Westminster Miectric Suppiy Vorp.. Ord., 101 to 68,000 ... 5 % | 9% 144— 154 | 144— 155 15 14}3 
* Subject to Founder's Shares, ‘ + Quotations on Liverpool Stock Exchange. 
t Unless otherwise stated all shares are fully paid. 1 Dividends paid in deferred share wartants, profits being used as capital, 


§ Dividends marked § are for a year consisting of the latter part of one year and the firs! part of the next, 
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SHARE LIST OF ELEOTRIOAL COMPANIES Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


Steck 
or 


Issue; the last three yea:s. Oct. 27th. 
1894, | 1895. | 1996, Highest, Lowest. 
20,000} British Electric Traction  ... | coe | 12Z— 183 | 122— 19} 
90,000} Brush Hiecl. Binging. Oo., Ord.,1 60 90,090... ane 8 | 28% | 19 12 1} 1k 
90,000 | . Do. do. Non-sum. 6 % Pref., 1 to 93,090 sie 1g— 2} lgj— 2 2 1k 
125,000 Do. do, 4h % Pe Deb. 8 soe Stock 48% 107 —111 107 —ill 1094 109 
76,770 | Do. 44% 2nd Dab. Stock Red. ... [Stock 98 —102 |98—102 |101 | ..., 
19,126 | Central Londoa Railway, Ord. Shares 103 103 
143,105 Do. do, do. £6 paid coe eee 6 52 
58,830. Do. do. . Pref. half-shares £1 pd. 1 14 1 1 eee eee 
61,777: Do. do. Def. do. £5 pd. eee eee 4 45 4 eee eee 
630,0007 City and South London Railway eee eee ove eee Stock 18% 13% 69 69 = 71 704 694 
28,180 | Orompton & Oo., Litd., 7 % Oam. Pref. Shares, 1 to 28,180; 6| | .. | 2 2 
17,139 Do. do, “A” Shares 01—017,139 5}/5% 15%] 54%) 4— 5 4— 5 ee 
110,000 | Blectric Construction, Ltd.,1t0110,000  ... nt 6%) 2— 2— 23 2 
16,343 Do. do. 7 % Oum. Pref, 1 to 16,348 ... 217% |7%| 7%) 38 83— 33 33 
91,195 Eilmore’s Patent Oop. Lid, 1 to 70,000 eee 2 nil eee eee 4 4 eee eee 
67,275 | Eilmore’s Wire Mfg., Ltd., 1 to 69,385, issued atl pm. ... 2) nid tee 3 4 
9,600/| Greenwood & Batley, Ltd.,7 % Oum. Pref.,1to 9,608 ... | 10 mid (103% | ... 9—11 9—11 ese 
12,500 | Henley’s (W. T.) Telegraph Works, Ltd., Ord. .. 10/6% | 8% |10 193— 204 204 | 192 
,000 Do. do. do. %%%Pref. ... | 17% | 7%] 184— 194 | 184—1 
50,000/ Do. do. do. 44 Mort. Deb, Btock |Stock] ... | 44% | 43% |110 —115 |110 —115 
50,000 | India-Rubbar, Gutta Percha and Teleg. Works, Ltd. ... 10 10% | 10 %/| 224 | 21 — 22 21 213 
$00,000 Do. do. do. 4% 1st Mort, Debs, | ... |L03 —107 |103 —107 ose 
87,500 {Liverpool Overhead Railway, Ord. eee eee 10 14% 25% 23% 113 114 113 114 
97,350 | Telegraph Oonstn. and Maintcs., Ltd. | 120 [15 115 %| 36 — 39 36 — 39 372 | 363 
15 9,000 Do. do, do. 5 % Bonds, red. 1899 | 100;5% |5% | 5% —105 02 —105 
Waterloo and City Railway, Nos.16054,000 .. | 128— 183 | 122— 18} 
Quotations on Liverpool Stock Exchange, t Unless otherwise stated ail shares are fully paid. @ Last dividend paid was 60°), for 1890, 


marked § are for a year consisting of the latter part of one year and the first part of the next. 
Onompton & Co.—The dividends paid on the ordinary shares (which have not a Stock Hxchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§ 1890—8°.. 


- LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


* Birmingham Blectric Bapply Company, Ordinary of £5 (£4 paid), 73, 
£5 (fully paid) 93. 

Electric Constraction Oorporation, 6 % Debentures, 104—107. 

House-to-House Oompany, 44% Debentures ot £100, 108—110. 


and Knightsbridge Hlectric Lighting Oom: » Limited 


Shares £5 (fully paid) 14—14}; Ist Oumu- 
lasive 6 % £5 (tully paid), 8—84. Dividend, 1896, on Ordinary 


London Hlectric Supply ion, £5 Ordinary, 2—23. 
Yorkshire House-to- Company, £5 
fully paid, 8—8}. Dividend for 1896—6 %. 


* From Birmingham Share List, Bank rate of discount 3 per cent. (October 14th, 1897). 


THE NEW YORK CONDUIT ELECTRIC 
-TRAMWAYS. 


WE have already noticed from time to time within the past 
few months, and commented upon, the decision of the great 
New York tramway interests (embodied in the Metropolitan 
Street Railway Company) to equip their lines for électric 
traction on the open conduit system, also the various details 
so far published in the American papers with respect to the 
conduit itself. 

_ It has throughont involved an increasing note of admira- 
tion, not only at the decision to equip the whole of the system 
at once (not after the piecemeal, pettifogging, three-or-four- 
mile-experimental-track that tramway interests are so fond of 
on this side), but what is more impressive still, the use of a 
conduit throughout—and a most expensively extravagant con- 
duit system too, thanks to the municipality and public feeling. 

Now, however, our admiration is above concert pitch, for 
brief details are to hand of the proposed new power house 
which is to replace the scattered stations now at work, and 
which will operate the entire system with a maximum output 
of 70,000 H.P. 

We should like to watch the faces of London Bumbledjon 
officials called upon to sanction such a scheme as this, equiva- 
lent to the replacement by mechanical horse-power of the 
London General Omnibus, the Road Car, and the North 
Metropolitan Tramway Company’s horses, all rolled u 
together and multiplied two or three times. One is xls 
sometimes to wonder whether the bold initiative to action 
on a large. scale has died out from our midst; the average 
English engineer of to-day seems afraid to venture upon 
units bigger than a few hundred kilowatts, and even though 
a city has half a million inhabitants, with absolute certainty 
of enormous demand for electric lighting carrent-alone, the -: 


engineer starts a central station with 100 or 200 H.P. units, 
to be discarded in two or three years when the minimum load 
at any time is at least 500 H.P. 

We had a Ferranti some time ago—too soon for a proper 

reception of his plans; but criticise, as was done, the idea of 
@ 10,000 H.P. engine, we are yet gradually coming to the 
time when such a piece of machinery will be by no means 
unusual in electrical work. Our engineers too often are so 
anxious and careful to go slow, that they appear afflicted 
with hindsight instead of foresight enough to look ahead a 
few years. 
At any rate, New York is to have in its new traction power 
house, units with a nominal capacity of 4,000 H.P., which 
can develop a maximum of 6,600 H.P. each—so that electric 
tramwa ve already reached the point at which units are 
required of a size that was laughed at a few years ago for 
electric lighting. 

Then again, the entire station—engines, boilers, gene- 
rators and shaft—is all contained in an irregularly shaped 
plot of land (roughly resembling an oblong with one corner 
slanted: off), measuring 270 feet long x 210 feet wide. This 
gives about 1} H.P. to each square foot of area, which com- 
pares well with the acres covered by small slow running rope 
or belt driven units, too frequently found in English power 
houses. In justice to both sides, it should be said that the 
boilers for this New York a are treble decked, but there 
is no reason why this should not be done in England as well ; 
there are, indeed, very good reasons for adopting such a course 
in cities where every inch of ground has a great and 
increasing value. 

The New York power house is situated on the east side of 
the city, close to the river front. Those who know the 
district will not need to be told that piling is required-for the 
foundation, and at least 8,000 piles will have to be driven, 


_ With a 5 feet bed of concrete thereon. The’ big chimney 
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stack is approximately in the centre, and on each side are 
two rows of water tube boilers—29 in all—on each of three 
floors. There are, therefore, to be not less than 87 boilers, 
each with a nominal capacity of 500 H.P. working up toa 
maximum of 800 H.P. The chimney stack has an inside 
diameter of 22 feet anda height of 350 feet. Forced draught 
is provided, space for the blowers being provided at the base 
of the stack. 

In a confined space, such as can be obtained ina large city, 
the question of coal storage becomes of highest importance ; 
and to get over this difficulty, an enormous coal pocket 
capable of holding 9,000 tons is to be built on the top of the 
boiler house, with conveyors to lift coal from the dock along- 
side, and also to remove ashes. 

As already stated, the engines have a maximum capacity 
of over 6,000 H.P. each, they are 11 in number of the vertical 
cross compound condensing type coupled direct to the gene- 
rators. A more compact station and arrangement of plant 
it would be difficult to imagine. The generators are not of 
the ordinary multipolar direct current 500-volt order; this 
type is used for the sub-stations, but from the main power 
house the distribution is arranged at a pressure of 6,000 
volts, three-phase alternating. 

Static transformers and rotary converters are installed at 
various sub-stations in the city, and from these a 500-volt 
direct current goes to the underground conductors in the 
conduits. 

It is in work of this kind that the Metropolitan Com- 
pany’s engineer—Mr. F. S. Pearson—is, and has been, for 
some time engaged; we don’t wonder, therefore, that he 
couldn’t be bothered with what must be, from his point of 
view, @ trumpery little bit of experimental road for the 
Liverpool Corporation. We wish the latter could be per- 
suaded, or preferably did not need to be persuaded, to tackle 
the city tramways as boldly and effectively as appears to 
have been the case in New York. 


THE PROGRESS OF THE STEAM TURBINE.° 


By tom Hon. C. W. PARSONS. 


THE earliest notices of heat engines are found in the “ Pneumatics ” 
of Hero of Alexandria, which dates from the year 200 B.c. One of 
the steam or motive power engines there mentioned is the Holipiles, 
a steam reaction engine consisting of a spherical boiler pivoted on a 
central axis, beneath which is placed a flame. The steam escapes by 
bent pipes facing tangentically in opposite directions at opposite 
ends of a diameter perpendicular to the axis. 

The globe revolves by reaction of the escaping steam, just as a 
Barker mill is‘driven by escaping water. 

No practical or useful steam engine appears to have been made on 
this or any analogous principle until the year 1884, though many 
attempts seem to have been made on more or less crude lines. Mean- 
time the piston engine of Papin, Savery, Newcomen, and Watts has 
been developed during the last 200 years, and by its general use has 
revolutionised the means of transit, and tended to vastly increase the 
productive power of labour generally. 

The want of a fast-ranning engine for driving dynamos presented 
an immediate field for the application and development of a suitable 
steam turbine engine. The advantages of a steady running engine 
having no reciprocating parts, of small size and extreme lightness, 
were sufficiently. obvious, provided that fairly economical results as 
to steam consumption could be realised. The highly economical 
results obtained from water turbines gave hopes that, provided 
suitable conditions could be arranged, similar efficiencies would be 
obtained with steam as with water; and assuming this to be possible 
it would naturally. follow after taking all other losses into account 
that the steam turbine would be more economical in steam thau the 
piston engine. 

These possibilities, and. the interest of applying a practically new 
method for motive power purposes, led us to build an experimental 
engine of 10 horse-power, coupled directly toadynamo. For prac- 
tical reasons it was, however, neces! to keep the speed of rotation 
of the turbine as low as possible, and also to construct the dynamo 
to run as fast as possible, so as to couple the turbine directly to it; 
and in order to obtain the necessary conditions for steam economy 
the turbine was made what is called compoand, or in other words, a 
Series of successive turbine wheels were set one after the other on 
the same spindle, so that the steam passing through them one after 
the other—the fall in pressure being spread over the series of tur- 


* Read before the Institute of Marine Engineers, Stratford, on 
Monday, October 11th, 1897. 


bines—should be gradual, and the velocity of the steam nowhere 
more than was desirable for obtaining a high efficiency for each 
turbine of the series. 

The turbine motor consists of a cylindrical case with rings of 
inwardly projecting guide blades, within which revolves a concentric 
shaft with rings of outwardly projecting blades. The rings of blades 
on the cylinder nearly touch the shaft, and the rings of blades on the 
shaft lie between those on the case and nearly touch the case, 
There is left between the shaft and the case an annular space, 
which is fitted with alternate rings of fixed and moving blades. 
The steam passes first through a ring of fixed guide blades 
by which it is projected in a rotational direction upon the 
succeeding ring of moving blades, imparting to them a rotational 
force; it is then thrown back upon the succeeding ring of guide 
blades and the reaction increases the rotational force. The same 
process takes place at each of the successive rings of guide and 
moving blades. The energy to give the steam its high rotational 
velocity at each successive ring is supplied by the drop in pressure, 
and the steam expands gradually by small increments. Ina moderate 
size turbo-motor there may be from 30 to 80 successive rings, and 
when the steam arrives at the last ring the expansion has been com- 
pleted. On the left side of the steam inlet are the dummy or rota- 
ting pistons, which are fixed to and rotate with the shaft. On their 
outsides are grooves and rings which project into corresponding 
grooves in the case. By means of the thrust bearing of the motor, 
the longitudinal position of the shaft is adjusted, and grooves and 
projecting rings kept nearly touching, so as to make a practically 
tight joint. The object of these pistons is to steam balance the shaft 
and relieve end pressure on the thrust bearing. 

With compound condensing turbines a steam efficiency comparable 
with the best compound or triple-expansion condensing engines was at 
length reached, and it was then resolved to test the application of 
the turbine to the propulsion of ships, for which _—— it seemed 
well suited, provided that as good an efficiency could be obtained from 
fast running screw propellers as with ordinary ones. 

In January, 1894, a syndicate was formed to test thoroughly the 
application of the compound steam turbine to marine propulsion, 
and a boat was designed for this pur In view of the large 
amount of alteration that would probably be required before a satis- 
factory issue was reached, and the large amount of time and expense 
necessarily involved, it was decided to keep the dimensions as small 
as possible, but not so small as to preclude the possibility of reaching 
an unprecedented rate of speed, should all the parts work as satis- 
factorily as was anticipa’ 

The fulfilment of these anticipations was, however, much delayed, 
and almost frustrated by a difficulty which, though foreseen, proved 
to be of a much more serious character than was anticipated. This 
difficulty was that termed by Mr. R. E Froude “ the cavitation of the 
water,” or, in other words, the hollowing out of vacuous spaces by 
the blade of the screw; and this pitfall for the designers of screws 
for very fast vessels, though indicated by theory to exist, came upon 
us in the case of our very fast running screw, taxed beyond the usual 
extent, in its most aggravated form. 

The Turbinia—as the boat is named—is 100 feet in length, 9 feet 
beam, and 444 tons displacement. The original turbine engine fitted 
in her was designed to develop upwards of 1,500 actual horse-power 
at a speed of 2,500 revolutions per minute. The boiler is of the 
water-tube type for 225 lbs. per square inch working pressure with 
large steam space and large return water legs, and with a total heating 
surface of 1,100 square feet, and a grate surface of 42 square feet; 
two firing doors are provided, one at each end. The stokeholds are 
closed, and the draught furnished by a fan coupled directly to the 
engine shaft. The condenser is of large size, having 4,200 square 
feet of cooling surface; the circulating water is fed by scoops, which 
are hinged and reversible, so that a complete reversal of the flow of 
water can be obtained should the tubes become choked. The auxiliary 
machinery consists of main air pump and spare air pump, auxiliary 
circulating pump, main and spare feed pumps, main and spare oil 
pumps, also the usual bilge ejectors; the -water tank and hot- 
well contain about 250 gallons. The hull is built of steel plate of 
thickness varying from ,*,ths inch in the bottom to th inch in the 
sides near the stern, and is divided into five spaces by watertight 
bulkheads. The deck is of steel plate, 7,th inch to 3th inch in thick- 
ness. The approximate weights are— 


Main engines tons 13 cwte. 


Total weight of machinery and_ boiler, 
screws and shafting, tanks, &c. ses ... 22 tons. 
Weight of hullcomplete .... ... 15 tons, 
Total displacement 44% tons. 


Trials were made with screws of various patterns, but the results 
were unsatisfactory, and it was apparent a great loss of power was 
taking place in the screw. Owing to the cavitation of the water, the 
matter was then thoroughly investigated, theoretically and experi- 
mentally, and it was finally determined (as the best course to over- 
come the difficulty) to sub-divide the turbine motor into several 
separate compound turbines. Consequently the single compound 
turbine engine was removed from the boat and replaced by three 
separate compound turbines, directly coupled to three screw shafts, 
workiug in series on the steam, the turbines being the high pressure, 
intermediate, and low pressure, and desigaed for a complete expan- 
sion of the steam of one hundredfold, each turbine exerting 
approximately one-third of the whole power developed, the three 
new screw shafts being of reduced scantling. 5; 

By this change the power delivered to each screw shaft was reduced 
to one-third, while the division of the engine into three was favour- 
able to the compactness and eflicient working of the turbines. The 
total weight of engines and the speed of revolution remained the same. 
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as before. The effect on the screws was to reduce their scantling, 

and to bring their conditions of working closer to those of ordi 

ae. The thrust of the propellers is balanced by steam pressure 
the motors. 

The rest of the machinery remains the same, though some changes 
in arrangement were necessary. 

The usual lignum-vits benslngs are used for the screw shafts. 

The engine cylinders lie closely to the bottom of the boat, and are 
bolted directly to small seatings on the frames of sufficient strength 
to take the thrust of the propellers. 

The centre of gravity of the machinery is consequently much lower 
than with ordinary engines. 

At all speeds the boat travels with an almost complete absence of 
vibration, and the steady flow of steam to the motors appears to 
reduce the liability to priming; at any rate, no sign of this has yet 
occurred with ordinary Newcastle town water. No distilling 
= has yet been fitted. 

e boat has been run at nearly full speed in rough water, and no 
evidence of gyroscopic action has been observable, though such a 
result would be anticipated from the kaown small amount of these 
forces under actual conditions; indeed, the 7wrbinia has so far proved 
herself an excellent sea boat. 

Ths oiling of the main engines is carried on automatically under a 
pressure of 10 lbs. per square inch by a small pump worked off the 
air-pump engine; a small independent duplex oil pump is also fitted 
as standby. The main engines require practically no attendance 
beyond the regulation of a small amount of live steam to pack the 
glands and keep the vacuum good. 

The advantages claimed for the compound steam turbine over ordi- 
nary engines may be summarised as follows :— 

1. Increased s 

2. Increased economy of steam. 

3. Increased carrying power of vessel. 

4. Increased facilities for navigating shallow waters. 

6. Increase ‘ety to machinery for war purposes. 

uced space occupied by machinery. 

9. Reduced initial 

10. Reduced cost of attendance on machinery. 

11. Diminished cost of upkeep of machinery. 

12. Largely reduced vibration. 

13. Reduced size and weight of screw propellers and shafting. 

. For the p of going astern a small reverse turbine is used. 
This turbine hitherto been of an inefficient form, and has con- 
stituted a part of the low pressure motor. The power consequently 
that has been developed has been very small, and has given an astern 

of three knots. A powerful reversing motor is, however, now 
being fitted of similar construction to the ahead motors; its weight 
is three-quarters of a ton, and it is estimated that the astern speed 
will then exceed 10 knots. The turbine will be permanently con- 
nected to the central propeller shaft, and its casing will be connected 
to the condenser, and the amount of power spent in turning it when 
going ahead will be insignificant. 

In June last the Zurbinia steamed from the Tyne to Harwich at 
the average speed of 12 knots, and from Harwich to Cowes at the 
average speed of 16 knots. During and after the week of the 
Review she was run at speeds up to 34} knots, estimated from the 


curve of steam pressure and s and ample steam is provided by 
the boiler at the highest s hitherto reached. 

In April a series of trials were made by Prof. J. A. Ewing, and the 
following paragraphs are extracts from his report, which comprise, I 
believe, the most complete set of investigations made on the working 


of a small fast vessel. 
“The mechanical friction of the turbines is particularly small, and 


the work spent on friction is not materially increased by increasing 


the range of expansion. This allows the steam to be profitably 
expanded much further than would be useful or even practicable in 
an engine of the ordinary kind. Apart from questions of friction, 
the addition of weight and bulk to allow for this extended expansion 
would be enormous in the ordinary engine; in the turbine it is very 
moderate. Steam is expanded nearly two hundredfold in the 
Turbinia, and this is accomplished with engines which are much 
lighter than reciprocating engines of the same power, although in 
these the expansion would be much less complete. 

“I was present during trials on April 9th, 10th, 12th and 14th, 
al with my assistant, Mr. Stanley Dunkerley, now Professor of 
Applied Mechanics, Royal Naval College, Greenwich. Farther trials 
were made.on April 21st and 23rd, when Mr. Dunkerley attended and 
made observations on my behalf. On April 13th the weather was too 
bad.to allow. sea trials to go on, and the day was spent in calibratin: 
the water meters which were used to determine the amount of f 
water supplied to the boiler. 

“Rough weather was met with in some of the trials, and I had the 
opportunity of seeing that the Turbinia is for her size a good sea 
boat. The machinery worked with perfect smoothness, the screws 
did not race, and the bearings remained perfectly cool throughout. 
From first to last during the whole of the trials there was no hitch 
whatever or difficulty of any kind in the action of the turbines. Some 
20 trial runs in all were made under various conditions as to speed, 
the range of speeds tested extending from 6? knots to 32$ knots. In 
a large number of the trials observations were made of the consump- 
tion of steam, the feed water being measured by meter. In some of 
the later trials a Kent’s reciprocating meter was also used, to give a 
more trustworthy measurement of the comparatively small consump- 
tion at low speeds, and this meter was also tested by delivery from a 
tank. Its measurements were found to agree closely with those of 
the oe meters, even at the lower limit of 5 

“ Full speed trials were made on April 10th, the boat having then 
been in the water for fully a fortnight. Seccamive wanes the 


measured mile, in opposite directions, in smooth water, and at the 
slack of the tide, gave the following data: 
First run. Second run, 


orresponding 8 in 3 
Mean speed in knots ... ... 3276 
Revolutions per minute of high pressure and intermediate 
Revolutions per minute of low pressure shaft ... ... 2,000 
Steam pressure in boiler by gauge ... «+» 210 Ibs. per sq. in. 
Steam pressure on admission to high pressure 
Greatest pressure in stokehold, by water gauge ... ooo), 4paD 


“The speed reached during this trial, 32°76 knots in the mean, is, 
I believe, the highest recorded for any vessel. It is greatly in excess 
of the speed hitherto reached in boats so small as the Turbinia. 
Steam was blowing-off at the safety-valve during the trial, showing 
that more might have been supplied. The drop in pressure of fully 
50 lbs. between the boiler and the turbine could easily be reduced by 
using a larger steam pipe. If, for instance, the drop were halved, it 
may be anticipated that at least 14 knots would be added to the speed. 

“Tt is interesting to compare the results with those that are 
obtained in high speed boats using engines of the ordinary type. 
The propulsive coefticient, or ratio of propulsive to indicated horse- 
power, in such boats appears to be about 0°55 or 06, and their con- 
sumption of steam (at full power) is not in general less than 18 lbs. 
per 1.H.P. hour. Taking the most favourable coefficient, this would 
correspond to 30 lbs. of steam per propulsive horse-power hour, as 
against the 29 lbs. found in these trials of the Turbinia. 

“It is clear then that the exceptional speed developed in the 
Turbinia has been achieved without sacrifice of economy, and that 
the substitution of turbines driving high speed screws in place of 
reciprocating engines driving screws of much more moderate speed 
is not attended with increased consumption of steam as far as fast 
running is concerned. 

“A direct comparison such as here made of feed water with work 
spent in overcoming resistance is the most satisfactory test that can 
be applied, for it takes acccunt of the efficiency of propellers as well 
as motors, and is independent of any estimate of the propulsive co- 
efficient in a boat driven by turbines. The power may be much 
reduced with but little increase in consumption of steam per P.H.P. 
hour. The turbines are remarkably handy and allow sudden starts 
to be made with impunity. I made experiments to see how rapidly 
speed could be got up. Starting from rest, a speed of rotation cor- 
responding to 28 knots was acquired in 20 seconds after the signal 
was given to open the stop vaive. 

“A conspicuous feature is the absence of vibration, due to the 
absence of reciprocating and the perfect balance of the tur- 
bines. The contrast in this respect with ordinary high speed boats is 
most striking. An incidental merit of the turbine is that it needs 
no internal lubrication, and the oil which circulates through the bear- 
ings has no opportunity of mixing with the steam. The advantage 
of having the condensed steam free of oil will be particularly felt in 
cases where water tube boilers are used. 

“It may be confidently expected that the results obtained in this 
experimental steamer will be su: ; but taking the results as 
they stand it is clear that the substitution of turbines will allow 
an immense reduction to be effected in the weight and size of 
marine engines to obtain the same power; and, further, that this may 
be done without increasing the consumption of coal. For naval 
purposes it allows of the crowding into small craft of an amount of 
engine power such as has hitherto been impracticable, with the 
attainment of correspondingly increased es 

“The aye impression I have formed from the trials is entirely 
favourable to the prospects of this novel method of marine pro- 
pulsion. The mechanical simplicity of the turbines and the 
absence of exposed parts and of working joints will go far to secure 
them against breakdown. They have a distinct advantage over 
ordinary engines in first cost, in probable cost of maintenance, and 
in cost of attendance, as well as in bulk, in weight, and in freedom 
from vibration. There ap no reason to doubt that in regular 
use at sea their running will be as consistently steady and good in 
every way as it has been throughout these trials. 

“The application of steam turbines to torpedo boats, destroyers, 

boats and cruisers, is to be anticipated from their unique capacity 

or developing great power and high speed with light and compact 
machinery. Apart, however, from these uses it appears to me highly 
— that they will in time be adopted in the mercantile marine. 
conditions in a fast passenger steamer are favourable to the 
economical — of steam turbines, and in such steamers the 
smoothness of their running will be a strong recommendation. I see 
no drawback likely to detract from the advantages which they plainly 


In conclusion, the cugtestion of the steam turbine principle to 
fast ships in general, including passenger vessels, Atlantic liners, and 
ships of war, would appear to present no special difficulties. It may 
be said, generally speaking, that the larger the scale on which the 
engines are made, the simpler is the construction, the higher the 
steam efficiency, and the lower the speed of rotation. In the sizes 
hitherto constructed (the largest being the engines of the Zurbinia) 
this has been found to be the case. In applying turbine engines to a 
large passenger vessel or warship of, say, 30,000 1.H.P., probably 
four screw shafts with two screws on each shaft would be adopted ; 
each of the four shafts would be driven by one compound turbine 
at a rate of between 400 and 700 revolutions per minute, and the 
would pressure, the intermediate, and 
wo low pressure, ine oping approximately one quarter 
of the total power. The screw propellers would be about one-half 
the diameter of ordinary twin-screw propellers, and the aggregate 
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plade area would approximate closely to ordinary practice. With 
ch engines, the consumption of steam per propulsive horse-power 
would probably be less than that found in the mercantile marine, 
and considerably less than that found in engines of war vessels, where 
and other conditions must necessarily be considered. There 

is also no limitation in steam pressure in the case of turbines other 
than those imposed by the boilers, and it is probable that in con- 
junction with water-tube boilers, higher pressures than those at 
¢ usual would be generally adopted. With turbine engines in 
passenger vessels there would arise no questions of vibration from 
machinery or propellers, and in the event of one screw shaft or 
one motor becoming disabled, the one affected can be more readily 
taken out of action than is the case with ordinary engines, and the 
parts ‘being lighter can be more easily dealt with by the staff on 
board; thus the liability to serious breakdown is considerably 


reduced. 
(To be continued.) 


GLASGOW TELEPHONE INQUIRY. 


TentH Day’s EvipEnce. 


(Concluded from page 591.) 


Mr. Henky AITKEN, managing director of the Cadzow Coal Company, 
replying to Mr. Wirson, said that he had found the telephone service 
reasonably efficient. He preferred that only one authority or Corpo- 
ration should do the work rather than two. His experience was that 
the introduction of the Post Office into the telephone business had 
had the effect of lengthening the time of getting connection. 

Mr. Horns: Have you read the evidence which has been given in 
this inquiry ?—I have read the evidence of Mr. J. B. Fleming. 

The CommisstonER: He seems to have hada monopoly of attention. 

Wrrnzss: Probably he deserved it. 

Mr. Wicson: Is there anything in your experience of the telephone 
to explain the irritation of Mr. Fleming ?—Oh, we all differ in our 
temperaments. 

CRawFoRD Micrepr, local manager in Glasgow of the National 
Telephone Company under Mr. Wright, the district manager, said, in 
answer to Mr. Scott Dickson, that Mr. Wright was unable to be 
present on account of an attack of jaundice. 

The CommissronzR: Or is he suffering from this inquiry. 

Mr. Scorr Dioxson: I think that would prodnce jaundice. 

Wirwess, continuing, explained the method of dealing with com- 
plaints by the Telephone Company’s subscribers. Probably the most 
frequent cause of complaint which he received resulted from failure 
to call off. He had had pretty often to write to subscribers in whose 
offices instruments had been damaged. He had had to write to sub- 
scribers regarding their failure to call off. He had written among 
others to the Corporation Sanitary Department, the Corporation Gas 
Department, F. & R. Cassells, Daniel Sutherland, J. & D. T. 
Colquhoun, and the United Co-operative Baking Society. 

It does not happen surely that J. & D. T. Colqohoun is Councillor 
Colqohoun ?—Yes; I think he is. 

Mr. Scorr Dickson: Dear me; shocking! 

The CommissionzR: That ought to have been put to Councillor 
Colqohoun surely. 

Mr. Scorr Dickson: I ought to have put it to him, but I did not 
know I had such a gem. 

Mr. SatvEsEN : It probably occurred once with an office boy. 

Mr Scorr Dtoxson: I don’t object to that; it is very likely. 

Wrrness, continuing, said that he had had to write to one firm 
complaining of the use of obscene language by office boys to the 
operators. He thought the omission of subscribers to call off was 
increasing on account of the carelessness of subscribers. 

Heney A. Mavor, electrical engineer, deponed that he had had 
experience of the telephone in Berlin, Stockholm, Vienna, St. Peters- 
barg, and several other important cities on the Continent, as well as 
in New York, Washington, Boston, Chicago, and other American cities, 
and in many English towns. He considered, in view of his experi- 
ence, that_the telephone service in Glasgow was a good and efficient 
service. He preferred the call system. As to the introduction of a 
system, that business of this nature was 

ca on one was more li 
2 y likely to give 
y Mr. Satvesmn: A competing system might give a larger service 
and so be a convenience to those who desired it. ene greater number 
of the faults complained of in Glasgow were due to faulty manipula- 
tion inseparable from an overhead system. He consid the system 
in Stockholm better in some respects than that in Glasgow. 

Mr. Scorr Dioxson: And worse in others ?—I do not say so. 

Mr. H. L. Wzss, electrical engineer, deponed in reply to Mr. Asher 
that he was assistant general manager of the New York Telephone 
Company and was familiar with the operation of their system. The 
metallic circuit system was in operation throughout New York. The 
wires were laid under the carriage ways in conduits. He did not 
know a single case in which the streets had had to be opened up for 
repairs. The work was done through man holes. He had seen Mr. 
Bennett's estimate for putting in for Glasgow a municipal exchange. 
He estimated that 80 per cent. of the cable would be occupied prac- 
tically from the beginning. Witness did not think that was possible 
for this reason, that subscribers were never found exactly where they 
wanted them. Not more than 65 percent. of the cables in New 
York were cccupied, in some cases not more than 50 percent. A 
fren only a margin of 20 per cent. would be practically 


The CommtsstonzR: It would lead to the streets having to be fre- 
quently taken up ?—Yes, if you have not provided spare conduits. 
Mr. AsHeR: You must have great expense in altering plant, or you 
must incur great initial cost?—You must always carry a large 
amount of surplus plant if you are to give an uninterrupted service. 
= have adopted the plan of laying down surplus plant as being the 
eapest. 


Supposing that Mr. Bennett’s aspiration of 40,000 or 50,000 sub- 
bers were realised, what would happen to Mr. Bennett's scheme ? 
—I take it that he would not act on this estimate; he would recom- 
mend a different plan, a system for 25,000 subscribers, and it would 
be impossible to lay down a system that would justify a £5 rate. 

If it were contemplated to have a scheme which would provide for 
20,000 subscribers, is Mr. Bennett’s estimate drawn in the proper 
way ?—Not at all. It should be done by laying out a general plan 
for telephoning the city to the ultimate number of 25,000 subscribers, 
and this estimated plan does not approach that in the least. Mr. 
Bennett estimates the cost of a subscriber's line in Glasgow at 
£6 10s. 3d. on an average. Witness said that he had himself calcu- 
lated the cost of lines to some outlying subscribers. 

Of course, the outlying districts being further away from the centre 
you would expect the telephone to be more largely used if it were 
cheap ?—At that rate I should expect it to be largely used in the out- 
lying districts, and I should suspect that those customers would be 
very unprofitable to the Corporation. 

What do you think of the number of junction wires on the suppo- 
sition that the outlying districts would take a very full service, and 
on the supposition of a £5 rate ?—I should expect, and experience 
has proved that under those conditions you do get, a very large traffic 
from the outlying subscribers, and consequently they would make a 
very heavy demand on the junction lines, which are very expensive. 
The junction lines, if I recollect rightly, cost £59 a-piece, and you 
might have to occupy one of those junction lines with the traffic of 
two or three subscribers, and that would render these subscribers 
extremely unprofitable. A £5 rate would offer to those outlying sub- 
scribers a very great bargain. Witness found no allowance in Mr. 
Bennett's estimate for maintenance charges, except what was called 
“ repairs and shifts.” It was put at £2,000, which was to look after 
some £80,000 worth of plant. That was a percentage of 3 per cent., 
which, according to his experience, was not a sufficient percentage by 
a great deal. The proportion of staff allowed for was one for 22 sub- 
scribers. In New York, the average was one for every 12. In 
Christianis, it was one for every 15, but it was village in comparison 
with Glasgow. Mr. Bennett had made no allowance for depreciation 
of plant. The only thing which could be taken as applying to that 
would be the wages of the inspectors. There was no estimate for 
recon:truction or to meet excessive damage, which was a great point. 
In the switchboard estimate, so far as I can gather from the tender 
for it, which is a simvle blue print, apparently an invoice, there were 
several omissions. Tobe a practical estimate, Mr. Bennett's estimate 
would require the additions which he had explained in his evidence. 
A very broad statement had been made by Mr. Crompton about 
damage from electric traction. Witness had had experience of this 
in the United States, but they did not experience any difficulty from 
this except from electricity, and it was this which damaged the leaden 
covering of cable, a kind of damage which was also suffered by gas 
and water pipes and electric light cables. 

By Mr. Satvesen: He did not think it would be very difficult to 
prepare a proper estimate, allowing for the same mileage as was at 

resent served. He did not attempt to puta figure on any of the 
tems which he said Mr. Bennett underestimated. 

By Mr. AsHmR: We have about 62 subscribers to every operator in 
New York. 

By the Commisstonmr: The charges in New York vary. There is 
a minimum rate of $90, or about £18 a year, which gives the 
subscriber the right to send 600 outward messages, The rate rises 
from $8 per 100 messages, decreasing to $3 per 100 messages. That 
is on a sliding scale, so that the more messages the cheaper the 
average cost. It is difficult to state the average rate of wages of 
the employees. The highest is about $23 a week. 

James Staats Forses, examined by Mr. AsHmR, deponed that 
he was president of the National Telephone Company, chairman of 
the London, Chatham and Dover Railway, of the Metropolitan 
Railway, and other companies. He claimed to have great experience 
in electrical matters, and large acquaintance with inventors, engineers, 
and electricians. Witness then proceeded. to make a statement with 
— to the working of the Mutual Telephone Company from 
February, 1891, to October, 1894. This statement, he said, showed 
that the estimate upon which the company was floated was that 
everything tat science could do should be done to provide a perfect 
telephone system in Manchester, Liverpool, or anywhere else. The 
estimate was framed on 3,000 connections, 2,500 exc subscribers, 
and 500 private wires. But the estimate was based on a f 
which was every day about, and which required to be exp 
namely, that a rate of about £14 or £16 per wire, which was per 
subscriber, was the price to be taken in conducting their financial 
arrangements on the theory that these 3,000 wires from the 
first day of the opening of the installation would be a money- 
earning machine. Instead of these lines all coming into operation 
up till 1894, they had only brought 1,724 into the tion of 
earning anything. Before these 3,000 wires could have been 
brought into operation further expenditure would have been 
necessary. The moment they approached 70 or 80 per cent. occupa- 
tion of the power of the machines and switchboards, they must pre- 
pare for the erection of apparatus for another 3,000. It took a very 
long time for the second machine to make much progress in the way 
of earning revenue. That 75 or 80 per cent. of the capacity of the 
plant could be in profitable occupation by subscribers was an entire 
fallacy. Many of the difficulties of telephone directors was the 
unascertained perils of the business. Estimates were made on the 
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theory that the-state of telephonic science at a particular moment 
was to beperpetual. But they found that long before a reasonable 
length of time the machinery erected for that period was exhausted, 
and the stuff was not worth anything—it had to be pulled down and 
replaced. He thought that 15 percent. on the amount of capital 
expended on machinery and appliances was a reasonable annual sum 
to keep the material up to date for the period of its existence. 
Sinking fund or redemption fund must also be considered. In the 
Government inquiry in 1892 Mr. Lamb estimated the value of the 
National Telephone Company’s property at £1,000,000, while they. 
had expended on it £2,500,000. .Well, taking Mr. Lamb’s estimate, 
they would have to provide as a sinking fund for £1,500,000 on that 
capital. Three per cent. seemed to be a moderate rate at which to 
accumulate a sinking fund. The company had never been in a posi- 
tion to pay a dividend. The statement was not even an approxima- 
tion to the truth. The plant of the Mutual Company was in such a 
depreciated state on account of the want of original quality, that 
when the National Telephone Company came to the rescue of the 
Mutual Company they took it out, and it realised almost nothing. 
At October 31st, 1894, when the Mutual was taken over by the 
National Company there were 501 subscribers at £10 each, 28 at £8, 
709 at £6 (the original subscription), and 119 at £5—in all 1,349. 

The estimate made by Mr. Bennett in the present case. was sup- 

orted by a reference to the experience of the Mutual in Manchester. 

ould that, in your opinion, be a trustworthy basis upon which to 
make an estimate for a new system ?—Ah, well, after that experience 
I am surprised. I do not wish tosay a single word in derogation of 
Mr. Bennett’s capacity or integrity, but when you enter upon a thing 
on @ speculative scientific theory, and have proved it in practice over 
a term of years, which has ended in collapse and failure to make any 
rofit, it does seem odd to repeat in a prospectus the same. terms, 
Fallacies and inducements as in the original prospectus. Mr. Bennett 
was employed by the London County Council to report upon an esti- 
mate prepared for the erection of a new telephone in London. Mr. 
Newlands, who was associated with Mr. Bennett, and who was a less 
hazardous and more prudent man, added 25 per cent. to the estimate 
for contingencies, which differed from 10 per cent. When the esti- 
mate was submitted to a still more eminent man, Sir Wm. Binnie, he 
put on another £42,000. With regard to the Stockholm system, the 
figures submitted showed that the company was obtaining a small 
return on the capital invested, not more than £3 13s. 10d. per cenf. 
The company had of borrowed money £97,000, and £123,000 of sink- 
ing, which ought to have been set aside and invested. in other 
securities, but which was laid out on plant, and the capital subscribed 
and paid up was only £50,000. In this country companies were not 
allowed to have more money on loan than one-half of the capital 
subecribed and paid up by the shareholders. If they were to induct 
from these figures that they could do business on the same principle 
as was done in Sweden, they would get into a great hole. A company 
of this kind was subject to many contingencies. He characterised 
the finance of the Swedish company as a hazardous system of finance, 
which no reputable company in this country, much less a corporation, 
could enter upon at all. No balance-sheet of the sort would be 
allowed to pass muster by any first-class auditor. F 

By Mr. Horne: The National Company had a director in Glasgow, 
but not a board. A local board of directors would be a very ineffi- 
cient instrument for the direction of an imperial concern. Mr. 
Smith had reported in very emphatic terms that the company were 
neglecting their duty to Glasgow by not putting down an under- 
ground metallic system. The dissatisfaction with the telephone 
service seemed to go in waves when there was a particular object to 
be served. 
~ By Mr. Satvesen: He represented the Mutual Company as having 
all the elements of failure in it from the first. 

You said it was a fallacy in Mr. Bennett’s estimates that he esti- 
mated that 80 per cent. of these lines would at once be productive. 
I do not find that that affects his estimate in this case ?—It affects it 
in this way, that if your capital is to be covered by revenue imme- 
diately the system is constructed, or if it is only to be covered by 
degrees after it is constructed, it is a very different thing. 

But on the assumption that you will get orders from all the people 
who have said that they will take telephones it is a fair assumption ? 
—But I am not going to act on any such ridiculous assumption.. We 
had many more promises in Manchester than have been fulfilled. 
poser fe om. of is. that Mr, Bennett having experience does not 
prout by 

The National had 13 licensed bodies competing with it, and it 
bought up every one of them at a high premium ? 

‘ The CommissionzR: What is the relevancy of this to the present 


iry? 

. SALVESEN: I think it is much more relevant than some of Mr: 
Forbes’s answers. My point is that the National Company has never 
succeeded in ruining a rival company, but has always bought it up. 

The Commissioner: Well, put your question. 

Mr. AsHer: I do not wish to prevent it, but it has nothing 
earthly to do with this inquiry. 

Ks CommissionER: Some of these companies have had a £5 
rate. 
Mr. SatvEsen: The point is that these companies would have 
gone on and prospered if they had not been bought up. 

. Wrrnsss said he was called to give an explanation of this matter 

before the Select Committee of the House of Commons. There were 

licenses all over Great Britain. Some of them had never been acted 

upon, but they were a serious danger as long as they existed. The 

negotiations with the Post Office resulted in the company giving up 

_ trunk wires on condition that these licenses should be got out of 
way. 

The Commissioner: Your company became desirous of introducing 
the metallic circuit into Glasgow some time ago ?— Most anxious. 
When did you first resolve that that should be done ?—I think 


some time antecedent to the application to the Corporation to grant 
us power at the end of 1896. One cf the most important directors 
has an interest in telephones in the north, and we are perfectly 
sensible—I want to make the admission—nobody is more sensible 
than the National Telephone Company’s board of the inconvenience 
the people of Glasgow are put to from want of a proper system. 
We are anxious even at great cost to improve it, but we cannot 
improve it without an underground system. We have appealed to 
the only people who can help us, but, dog in the manger like, they 
won’t give us the power. . 

If you can’t get that power, what do you contemplate—I don’t wish 
you to answer if you object, but I put the question—do you contem- 
plate bringing in a double wire metallic system overhead or to leave 
things as they are ?—After the evidence we have heard to-day in this 
inquiry, we should certainly be indisposed to accept any such extreme 
venture as to make our improvements overhead when the advantages 
of the underground system are so manifest. 

You will exhaust every resource in your power to get underground 
before you think of putting up wires overhead ?—Certainly. 

ALBERT ANNs, secretary of the National Telephone Company, and 
liquidator of the Mutual Company, gave evidence as to the progress 
of the liquidation, and went over the accounts of the company. 

C. J. Minxuze, recalled, stated that the number of subscribers to 
the Glasgow Exchange was 5,036. The number of employees was 
410 within the Glasgow district, or one to every 12 subscribers. A 
number of the employees were linesmen. 


Last Day’s PROcEEDINGS. 


Mr. Ung; who first addressed the Court, said that the area of 
the inquiry was limited to the cost and efficiency of the service, and 
he felt that if the Court came to a decision on one question it would 
be easy to solve the other. He could scarcely conceive that anyone 
could have any other opinion than that the service had been 
deplorably bad. He had examined 35 gentlemen, all of whom were 
unanimous in condemning the service. He challenged contradiction 
when he asserted that in not a single instance had the company been 
able to show that the complaints were ill-founded. He then read the 
correspondence which the subscribers had had with the company 
regarding faults in the service. Seven volumes of schedules had been 
available to the company for eight days for inspection, recording, in 
writing, the opinion of the subscribers in regard to the system. In 
response to 4,183 circulars which were sent out, 2,846 answers were 
returned, a unique record in the matter of circularising. Out of the 
2,846 persons approached, 2,700 expressed dissatisfaction with the 
service, and a miserable minority of 146 expressed no dissatisfaction. 
They did not, however, express satisfaction ; they were merely neutral. 
The company met the case by putting into the witness-box their 
general manager, who had no personal experience whatever of the 
complaints made by Glasgow, and he was made the head and front of 
their defence.. His attitude was that the service was an efficient and 
good service, and that in every respect it could not be made better 
except by substituting a metallic underground circuit for the over- 
head wire system. He could only draw one inference from their 
reticence, and it was that Glasgow bore a most unfortunate com- 
parison with any of the other towns served by the National Telephone 
Company. The president knew in 1895 that Glasgow was frantic in its 
complaints, and enjoyed the unenviable notoriety of being at the top 
of the list in regara to the number of faults, and in 1897 he had to 
admit that it still occupied that place, yet he kept the Court for one 
stricken hour on the previous day whilst he gave forth sententious 
platitudes about the perils and risks which any corporation would 
run which had the audacity to try and break down the sphere of 
influence which surrounded the company, and he gave not a single 
word of information on the question which must necessarily have 
occupied the board of directors’ most anxious and careful considera- 
tion. The answer that the metallic system would set up a new tele- 
pee world in Glasgow was not a good answer, except to the most 

imited possible extent. One part of the complaints might probably 
be met by the substitution of a metallic underground system. Hi 
case there depended largely on the evidence afforded by the company 
themselves. Their officials had declared on oath in the inquiries 
before the Joint Committee that a single overhead wire system 
afforded as satisfactory, commercially useful, cheap, and effective tele- 
phonic system. He did not know that it was either his own duty or 
that of the Commissioner to suggest a remedy for the inefficiency of 
the present service. If he were to do so, however, among other 
things he would suggest the employment of more operators, the 
strengthening of the superintending department, a careful over- 
hauling of all their wires and instruments, and they would require to 
take effective measures to obviate the effect of the sphere of influence 
of the electric currents in the North British tunnel. In conclusion, 
he asked the Commissioner to find that the service during the whole 
existence of the company had been absolutely inefficient. - 

Mr. SaLvESEN, who next addressed the Court, said that in addition 
to directly appearing on behalf of the Corporation of Glasgow, he 
claimed also to represent the Town Council of every burgh within 
the Glasgow area. He asked the Commissioner to note what an 
enormous body of public opinion was expressed by the popular re- 
presentatives of the people in the area in question. In the Corpora- 
tion of Glasgow, which was composed of 77 business men, there had 
been no dissentient voice in regard to the claim of the Corporation 
to have a license in competition with the National Telephone Com- 
pany. He took it that it was the duty of the Commissioner to advise 
the Government Department which had ordered the inquiry, that the 

application on the | aid of Glasgow was reasonable and proper, and 
ought to be granted. 
The CommissionER : I have not to advise. I have merely to report 
my opinion on the evidence before me. 4 
Mr. SatvesEN: Under the fifth head of the instructions, I think I 
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_am right in saying that your position goes as far as I have suggested, 
because it says you are to report whether it is expedient to grant the. 
Corporation a license to carry on a telephone business. 

The COMMISSIONER: I have only to report. However, go on. 

. Mr. SatvesEn said that the inquiry had enormous importance for 
the public of Glasgow. Figures had been submitted representing that 
there was a difference involved of about £1,000,000 sterling, calcu- 
lated only up to the year 1911. The result of the inquiry would 
‘affect any similar municipalities in the position in which Glasgow 
found itself, the position, namely, of having an inefficient telephone 
service, and being anxious to make the service effective by the con- 
struction of works of which the Corporation would have direct 
control. He submitted that to return an affirmative answer to the 
question whether the service was efficient on the evidence which had 
been led was absolutely impossible. Take the evidence of the com- 
y’s witnesses. They condemned the system, and in each case the 
reason why they were brought forward was not to praise the system 
but to condemn the proposal of the Corporation of Glasgow. There 
was a certain body of public opinion in Glasgow which was against 
the municipalisation of large enterprises. Mr. Paul Rottenberg was 
the exponent of the views which that body of opinion represented. 
But these people were against the Corporation taking over the tele- 
phone service on the most general grounds. Their view was that 
they would rather have the Government stepping in than the Cor- 
ration, and, therefore, they were against the Corporation, 
use they imagined that the Government would take over the 
whole system. That, however, was not the alternative which was 
before the Court at all, and the value of the evidence disappeared 
when it was considered from that point of view, because the persons 
were dealing with a matter about which they had not sufficient infor- 
mation. They were merely giving expression to what in some cases 
was a political, and in others » personal feeling against municipalities 
which was shared by a large body of opinion in the country. The 
position which the company took up was a very peculiarone. They 
said, “ We admit the service is not good, but we can’t help it. The 
only remedy for the evils of the Glasgow system is the substitution 
of an underground metallic circuit.” They further admitted that an 
overhead metallic circuit system would remove the evils to a large 
extent. But they said, “ We are not going to spend money on athing 
which is more expensive than the underground metallic circuit to 
have in a few years to. take it down again.” If the underground system 
was the only cure, it could only be carried out with consent of the Corpo- 
ration, which, however, they refused to give. On the evidence he sub- 
nitted that it was not true that there was only one way of curing the 
evil. If it was true it was destructive of the Telephone Company’s 
case, because they would then be at the mercy of the Corporation. But 
the history of the company showed that it had disregarded in the 
most shameful way the pa Pa wants of the Glasgow subscribers. 
They had done absolutely nothing to deserve the public confidence 
in the way of removing the evils which were attendant to a certain 
extent on the single-wire system. Knowing in 1893 that the Corpora- 
tion were applying for a license they did not stir a finger. - Mr. 
Gaine, the general manager, admitted that if the Corporation con- 
structed the electric works for which they had Parliamentary sanction 
it would have a disastrous effect on the single-wire system, and yet 
he was taking no steps to obviate this although they could perfectly 
well do so by constructing an overhead metallic circuit or by using 
the railway tunnels, in which to run their cables. They were 
deliberately abstaining from doing anything in the hope that by 
making themselves appear helpless they may the more strongly appeal 
to the Corporation for a privilege which they knew it was in their 
discretion to refuse. Mr. Salvesen afterwards argued that the Tele- 
phone Company had not afforded an adequate service, without undue 
conditions as to wayleave, and that the charge for the use of the 
system was higher than in other places, and that it was too onerous 
a burden to require subscribers to sign a five years’ agreement. 
Regarding the estimate by Mr. Bennett for the supply of a new 
system in Glasgow, he thought that the proper criticism to it would 
have been for the Telephone Company to have pre a counter 
estimate, but they had absolutely refused to do anything of the sort 
or to furnish the court with any idea as to the cost although they had 
all the necessary material at their command. Obviously, now was 
the time for a license to be granted if it was to be granted at all, 
because everyone admitted that the system must be reconstructed. 

The CoMMIssIONER agreed that if a license was. to be granted it 
should be granted at once, as the time for which the license was 
granted was running out. 

Mr. SaLvEsEn, resuming, said he assumed that the refusal of the 
Corporation to allow the company to use the streets was a matter 
which the Commissioner would consider and report upon. He 
peat out that to grant the permission would be to share the con- 

1 of the streets with the company. ; 2 

The CommissionzR: I have not made up my mind on the subject, 
but as at present advised I think that is a trivial objection. - 

Mr. SaLvEsEn replied that-if an agreement could be drawn which 
would absolutely prevent friction, would define without doubt the 
position of parties, and make provision for all future possibilities as 
to the development and improvement of the city, then perhaps there 
would be very little in it; but- these suppositions were contrary to 
experience. They had here, however, a company which threatened 
that if it could not get the Corporation to give the use of the streets 
they might have to go to Parliament to compel them to do so. That 
was the character of the company with which the Corporation had 
to deal, and from which they did not anticipate much consideration 
if once they got what they desired. Once they got the use of the 
streets they were there to stay. They could not be got rid of, and 
they could not be controlled. Their position as licensees of the 
Postmaster-General was absolutely unique. There was no other 
monopoly like it in the United Kingdom. : 

The Commissionzr asked if the Corporation made an alternative 


application for a license for the municipal area'as apart from the 
extended area. - = 

Mr, Satvesen replied that the position was thatif the Postmaster- 
General offered a license for the limited area in place of one for the 
extended area they might consider that question. Te 

The Commisstonse said that he must report on the application for 
the extended area. The case was not like that of supplying gas or 
water, which were the necessaries of life. 

Mr. Satvesen argued that what had been granted to a private com- 
pany might fairly be granted to a corporation. ’ 

The Commissioner asked if he thought the Corporation would be 
able to carry on such a business as that without getting an Act 
Parliament ? 
Mr. replied that he thought they could if they got. the 

cense. 

At the conclusion of Mr. Salyesen’s address, the ComMIssIONER 
one him on the ability with which, single-handed, he had 
conducted the case of the Corporation. Mr. Salvesen bowed his 
acknowledgments. 

Mr. AsHER afterwards addressed the Court. He said that, in the 
first place, he desired to associate himself with his Lordship in the 
remarks he wa» good enough to make rding the great skill and 
ability with which the case had been conducted by his learned friends 
on behalf of their opponents. Speaking on the — as to whether 
the telephone service was efficient or not in Glasgow, he said his 
learned friends had treated that question as if it had been whether 
the telephone service as it existed at present was perfect. It had 
been thoroughly proved that the service in Glasgow was a good and 
an efficient one, but it was never suggested that the telephone system 
was perfect. It was the only electric service, of which he knew, of 
which two-thirds of the eqewtions connected with it were carried on 
by the general public, who.in the very nature of things were un- 
skilled operators, while the remaining third was conducted by persons 
who must be regarded as experts. It was human to make 
mistakes, and in considering. whether the service was efficient 
or not they must have regard to the idiosyncrasies of indi- 
vidual subscribers, and also to the fact of how many of these thought 
the system ought to be perfect. He was bound to say that he thought 
it was not unreasonable that they should have had a little more 
information about the origin of the movement against the Telephone 
Company. He did not altogether value very highly complaints which 
were originated by invitation from a lawyer’s office. He could under- 
stand a public meeting. While Mr. Wright himself did not énter the 
box, he put a very clever gentleman in in his stead—a 0 too 
clever in his-profession that he had no knowledge whatever ‘as: to 
who had instructed this movement. They did not know yet who 
instructed Mr. Wright, or who was behind him. Tuis hostile move- 
‘ment against the telephone system in Glasgow was about. the most 
shaky, the most peculiar method that one could meet in one’s ex 
ience. What was the attitude of the Corporation in associating 
itself with those complaints? It was most unprecedented, most 
extraordinary. They had the Corporation paying £1,500 or £1,6(0 
a year to the Telephone Company, but where was a member of tne 
Corporation or an official of the Corporation to say that the service of 
these telephones wasinefficient ? Where was the Lord Provost? Where 
was the representative of the Lord Provost? a great deal had been madé 
‘about the number of faults in Glasgow being more than in other places. 
Even so, the number was infinitesimally small, and perhaps might be 
referable to ths idiosyncrasies of the people of Glasgow. They had 
had it proved that some subscribers spent their spare time _— | 
the transmitter, whilst others spent theirs in digging with a penci 
at the receiver. The objectors not produced one witness to —_ 
he had not had fall value for his money. His learned friend 
taken an extraordinary course. The Commissioner was. told to shut 
his eyes to me ing except Stockholm. But Stockholm was not 
the whole world. It was not even Europe. If the witnesses could 
have said that the company were making the people of Scotland and 
England pay more than the people of other countries, their position 
might have been different: But it was found that. in the. various 
countries generally where the telephone. was in the hands of the 
State, that the rates charged were in some cases the same, in others 
higher, and in others again lower. Did that not, he asked, show the 
reasonableness of the Telephone Company’s charge? The Corpora- 
tion said: “Oh, your charge is excessive, because it is much more 
than is charged elsewhere; but we can supply it for five guineas.” 
The members of the Corporation of Glasgow were, he should suppose, 
shrewd men, and were not going to enter upon a scheme in which 
they would commit the Common Good to telephone at a five guinea 
rate, not only within the municipality, buf in the surrounding 
barghs. If they did so he should doubt very much whether the 
Corporation would not give a severe shake to that reputation which 
Glasgow had hitherto enjoyed in regard to the good sense with which 
its municipal affairs were conducted. His learned friend said: “I 

resent the adjacent burghs.” He (Mr. Asher) could- not. have 
believed that the city of Glasgow and its Corporation would have 
been hoodwinked by the smaller burghs round about them. The 
proposition was to give Govan a telephone service at the same rate as 
Glasgow, although within the city area it would only take half the 
cost to construct the lines that it would do to Govan. 

The CommissioneR: Govan-is nothing. There are far more distant 
places, such as Kirkintilloch and Kilsyth. . 

Mr. AsHEB, resuming, asked on what basis the Corporation were 

roposing to supply telephony at a lower rate than had been done 
teams. Could they point to experience elsewhere as supporting 
them? They seemed to be entirely pinning their faith on Mr, 
Bennett and his estimate, who said they could do so ata profit. - 

The Commissioner: Mr Bennett and the unknown expert and 
Councillor Stark. 

Mr. AsHER, resuming, said that the only instances put forward 
were Dundee and the Mutual Company of Manchester. It would 
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astonish him if with the known public facts in connection with the 
history of the Mutual the tion of Glasgow could for 
® moment regard that as a suitable foundation for Glasgow to 
proceed upon. The fact of the matter was the Mutual was one 
of the companies which was made to sell. The idea bad got abroad 
that any independentcompany would be extinguished by the National 
Telephone Company, and the Government took notice of the matter 
ina Treasury minute. Mr. Bennett replied that his company was 
before that. But that was his (Mr. Asher’s) point. The company 
was sold in 1892, and the Treasury minute came shortly after that. 
Proceeding, he asked if the Corporation had considered what they 
were doing in going on an estimate svch as that of Mr. Bennett. 
That gentleman had said he would provide ascheme for £97,000, but 
he said that he would aim ultimately at 20,000 subscribers. Bailie 
Alexander contemplated the expenditure of £100,000 to £120,000, 
but 200,000 subscribers could not be provided for for less than 
£500,000. In concluding, Mr. Asher said that in the event of the 
points on which be ‘had touched not being answered in his favour, 
the question would arise to what was the inefficiency of the present 
service due. It seemed impossible, after the evidence which 
been led, not to come to the conclusion that it was due to the fact 
that the Corporation had refused to allow the underground metallic 
circuit to be laid. 
The Court afterwards rose, and the inquiry terminated. 


NEW PATENTS AND ABSTRACTS OFr 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1897. 


[Compiled expressly for this journal by W. P. Taompson & Oo., 
Electrical Patent Agents, $22, High Holborn, London, W.C., to whom 
ali inquiries should be addressed.] 


23,914. “A receiver for electric oscillations.” G. M. Mrcum. 
Dated October 18th. 

23,979. “Improvements in or relating to switches for controlling 
electrical currents.” J. Boorn and 8.Hoppay. Dated October 18th. 

23,987. “Improvements in dynamo-electric machines.” M. H. 
Rosinson and M. H. P. R. Sanzzy. Dated October 18th. 

23,988. “Improvements in apparatus specially suitable for grind- 
ing and polishing the commutators of electrical apparatus.” H. H. 
Perry. Dated October 18th. 

23,939. “ Improvements in electricity meters.” S. Z. F#RRANTI. 
Dated October 18th. 

24,000. “Improvements in electricity meters.” 8. Z. pm FmRRANTI 
Dated October 18th. 

24,048. “Improvements in oval incandescent filament lamps,” 
W. G. Porter. Dated October 19th. 

24,051. “Improvements in electrodes for primary and secondary 
batteries in chemical cells.” R. Fapran. Dated October 19th. 

24,073. “Improvements in switches for electric light or power.” 
F, W. Heaton and H. Surrx.” Dated October 19th. (Complete.) 

24,111. “Improvements in electric conductor wire connectors.” 
I. Dated October 19th. (Complete.) 

24,112. “ Improvements in machinery for the production of motive 

wer and the generation of electricity.” C. Epwarps and E. W. 

own. Dated October 19th. 

24,115. “ A new or improved electrically operated instrument for 
tattooing the skin.” T.Rimmy. Dated October 19th. 

24,128. “A new or improved device for. use in writing down tele- 
phone messagesand the like.” A. Dix. Dated October 19th. 

24,129. ‘Improvements in electrical transformers.” Tam BritisH 
Txomson-Hovston Co., Ltp. (W.S. Moody, United States.) Dated 
October 19th. 

24,130. “Improvements in mountings for the contact shoes of 
surface contact railways.” THE BrimisH THompson-Hovuston Co.; 
Lrp. (W. B. Potter, United States.) Dated October 19th. (Complete.) 

24,181. “Improvements in and relating to electric controllers.” 
Taomson-Hovston Co., Lrp. (H. G. Reist, United 
States.) Dated October 19th. (Complete.) 

24,150. “Improvements in electrodes for storage batteries.” H. 8. 
Lrorp. Dated October 19th. (Complete.) 

24,155. “Improved joint box for electric cables.” R. J. Harton 
and W. T. Hentey'’s Works Co. Dated October 19th. 

24,156. “Improved joint box for coupliag underground and serial 
electrical cables.” R.J. Harrow and W.T. T8LEGRAPH 
Wokrss Co., Lrp. Dated October 19th. 

24,157. “Improved clamp connection for electrical conductors.” 
W. H. Nionors and W. T. Hentey’s Works Company, 
Limtrep. Dated October 19.h. 

24,196. “Improvements in and connected with the overhead 
system of electric traction.” W. Fazatumrstonn. Dated October 20th. 

24,257. “Improvements in and connected with electric primary 
batteries.” F. O'Connor Dated October 20th. 

24,262. “ Improvements in electric firing apparatus for ordnance.” 
Co., Lap., A. T. Dawson and G. T. Buckuam. Dated 


_ 24,382. “Improvements relating to the generation of multiphase 
currents and cabighins electro-motive forces from single-phase 
currents and single-phase electro-motive forces and to the utilisation 
of the same.” Dated October 21st. (Complete.) 

24,405. “Animprovement in field telephone and other cables,” 
W. H. Nicnots and W. T. Works Company, 
Lrrrep. Dated October 21st. 

24,417. “Improvements in electrical and other recording instru. 
ments.” J.H. Barker. Dated October 21st. 

24,419. “Improvements in telegraphic transmitting instruments,” 
G. Draper and W. Gayz. Dated October 21st. 

24,421. “Improvements in systems for the transmission of 
electrical and apparatus for use therein.” H. H. Laxz, 

(Nikola Tesla, United States.) Dated October 21st. (Complete.) 

24,441. “Improvements in electric switches.” H. Nonns and 
E. Syxzs. Dated October 22nd. 

24,470. “Improvements in joint boxes for electric cables.” 
J. Saipp and Tan Manvuracturine Company, Limrrzp, 
Dated October 22ad. 

24,496. ‘Improvements in or relating to electric generators and 
motors.” YV. Lorenc and V. Lorenc. Dated October 22nd. 

24,519. “Improvements in the construction of overhead lines of 
electric railways or tramways.” P. Dawson. Dated October 22nd. 

24,520. “Improvements in overhead lines of electric railways or 
tramways.” P. Dawson. Dated October 22nd. 

24,521. “An improved frog for overhead conductors or trollies of 
electric railways and tramways.” P. Dawson. Dated October 22ad. 
- 24,522. “ Improvements in overhead lines of electric tramways or 
railways.” P. Dawson. Dated October 22nd. ; 

24,591. “Improvements in galvanic cells.” A. Hum. Dated 
October 23rd. 


ELECTRICAL PATENTS OF 4883, EXPIRING IN 
NOVEMBER, 1897. 


We are informed by Messrs. W. P. Thompson & Co., that about 70 
applications for electrical patents were filed in the month of 
November, 1883. Out of these some were never completed and of 
those that were not one has been maintained to run its full length of 
term, viz., 14 years. One or two were kept in force for 12 or 13 
years, while the rest were allowed to lapse after a few years. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Oo., $22, High Holborn, W.C., price, post free, 84d. 
(in stamps). 


1897. 


18,973. ‘Improvements in and relating to pneumatically actuated 
open circuit controllers for electric motors.” Tar British THomson- 
Houston Company, Limrrep. (E. D. Priest and F. A. Merrick.) 
Dated June 8th, 1897. The invention relates to pneumatically 
actuated series parallel controllers for electric motors, which are 
adapted to connect the motors in series with a suitable resistance for 
starting, gradually reduce the resistances in multiple therewith, and 
finally short-circuit the resistance, leaving the motors in series; then 
re-insert the resistance, interrupt the circuit, change the motor con- 
nections from series to parallel, re-establish the circuit and cut out 
the resistance in the same manner as described in connection with 
the series relation. 30 claims. 


14,804. “Improved construction of electric alternating current 
generators.” O.J. Briarny. Dated June 18th, 1897. An alternating 
current generator for the simultaneous production of two or more 
single or polyphase alternating currents having a frequency differing 
from each other, consisting of a magnetic field with single or multiple 
winding, and a double or multipolar armature, the number of the 
polar extensions or polar bridge pieces of the field magnet which 
induce the currents in the one armature being different from the 
number of field magnet polar extensions which induce currents in the 
other armature or armatures, while the number of windings of the 
— armatures are also made to differ in a corresponding manner. 


18,556. “Improvements in and relating to lightning arresters.” 
Tux British THomson-Hovston Company, . M. Hew- 
lett.) Dated August 10th, 1897. Relates to a lightning arrester, the 
combination of arcing electrodes, a non-inductive resistance in cir- 
cuit with one of the electrodes, and a blow out magnet having the 
ends of its coils connected to the non-inductive resistance at pvints 
between which there is a difference in potential due to the dynamo 
current following a lightning discharge. 6 claims. 


19,118. “ in dynamo-electric driving apparatus 
especially suitable for propelling vehicles.” DP. L. Gonpsmipt. 
Dated August 18th, 1897. Relates to dynamo-electric apparatus 
designed for use in transmitting power, more particularly in propel- 
ling vehicles, especially traction engines. The invention consists in 
keying upon separate shafts the field magnet and armature of an elec- 
tric motor, the ends of each shaft being provided with toothed 
wheels to gear with wheels mounted on the wheels of the road 
vehicles, one of which is an internally toothed wheel. 2 claims. 
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